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Prevents Bleeding and 


Bulging 


Before the introduction of 
Reilly’s Improved Creosote Oil 
for protecting wood block pave- 
ments, bulging and_ bleeding 
were the two prevalent paving 
troubles. 


These serious troubles are now 
a thing of the past wherever 
this oil is used. For Reilly’s Im- 
proved Creosote Oil contains 
no coal tar, the adulterant that 
bleeds from the blocks. And it 


is free from the volatile oils that 


evaporate and dissolve, thus per- 
mitting water to enter and cause 
the blocks to swell as shown 
above. 


Reilly’s Improved Creosote 
Oil is an absolute preventive 
against bleeding and bulging. 


Specify Reilly’s Improved 
Creosote Oil in your contracts, 
to make sure of perfect results. 


It has never been known to 
fail under our specifications. 


Republic Creosoting Company 


INDIANAPOLIS, IND. 


Plants: Indianapolis 


Minneapoiis 


Seattle Mobile Norfolk 
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The Koehring Boom reaches up alleys and intersecting streets 
—a big time-saving every time. It is a time saver all the time, because it 
means a power-driven distribution of concrete, and gives the greatest dis- 
%&  tributing range without moving the mixer. Extra automatic actions ex- 

wa ~=s- clusive to a Koehring boom and bucket system enables operator to give 

f on-time attention to every duty and deliver top speed of mixer as a unit. 

wee) = The Koehring Paver with liberal drum dimensions, double wide high 

ee angle charging skip, fast dis- 
charge, boom and bucket dis- __ , : 
tribution and heavy duty con- 10792 15°00. "24°30, 44 Charge type “ne ie 


me, ° Equipped with 1 harging 5 : “ 
me struction throughout, means hopper, batchhopperand side Paving Mixers: 5, 11-16, 22. 


OES See 


Koehring Sizes in Cubic Feet Capacities 


6 1 loader. boom and bucket or spout. 
haha lowest yardage cost. Write for Hot Mixers for Bituminous Gasoline Power, Steam 
use booklet U-]. Pavements: 12, 20,22. Side poweror Electric power. 
at Sa 
an DIGS TO GRADE AND LOADS 60 TO 100 CU. YDS. PER HOUR. a 


oe Digging wheel adjustable to cut from two inches to two feet— KOEH RING 


y speed ahead regulated according to depth of cut. Tough clay 


ce has been dug to grade and loaded at .043 per cu. yd. Will dig 7 U R BI N E, 


out old macadam, and with screen attachment, will separate stone. 


fe «= This is a one-man machine—a revolutionizing cost-cutter for street 
wa 6=6s and highway grading. Write for booklet U-2. G RA D E, R 


% | KOEHRING MACHINE CO. 


MILWAUKEE, WIS. 













The Koehring Turbine 
Grader is not built for stock 
—only to order—production is 
limited and allotted in limited num- 

ber to each territory of our representa- 
tives—a few machines for 1918 delivery are 
still available. 
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The Austin Portable Asphalt Mixing Plant 


ENTIRELY SELF-CONTAINED 

















Telescopic Screens 
Three in Number 
Giving Equivalent 
Length of over 
Forty Feet, 

Single Type. 


One Unit Design 
Kettles. 

Ovens. 

Dry Screens. 
Two-Spindle. 
Pug Type Mixer. 


























Same Heat for Drying Sand and Melting the Asphalt. 
Power—40 h.p. Boiler. Plant—30 h.p. Engine. One-half Yard Capacity Measuring Box. 
IMMEDIATE SHIPMENT 
See our Catalog—AP-6. 


F. C. AUSTIN COMPANY, Inc. 


Railway Exchange Building. CHICAGO, ILL. 
NEW YORK OFFICE, 30 CHURCH STREET, 








Speed Up Your 
Meter Readings 






















linger-tip Accessibility! No waiting—no 
pass-ups—no delays—when Ford Boxes are on the job! 
They easily double the day’s readings! 













Ford Meter Boxes also speed up service—by absolutely 
preventing freezing and tampering! 












You don’t know what meter-reading simplicity 
is until you have seen the Ford Box! Write 
for full particulars. 













1 gp a H oome a 
rea ily facilitates the installa- 

om ar removal of fhe mater The Forp METER Box Co. 
ure. Wasasu, INDiANA,U.S.A. 
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Chausse Patents. 


“PHISTO” 


TOOL 
FURNACE 











Gen. Goethals on 
Highway Improvements. 


‘‘T am heartily in accord with 
a policy which will permit 
highway commissioners of the 
various States so to plan their 
work that they will be able to 
undertake the construction of 
new highways and of main- 
taining the existing ones so 
as to relieve railroad conges- 
tion.”’ 











TRUSCON 
STEEL CO 


TRUSCON 


BUILDING 
PRODUCTS 





Kahn Road Mesh 


Large, flat sheets, easily handled— 
no unrolling of coils nor cutting to 
length. The most efficient rein- 
forcement for concrete roads and 
pavements. 
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CONSTANTLY 
HOT! 


Here is the rugged “Phisto” Tool 


Furnace in full operation on a famous boule- 
vard. On only three gallons of kerosene per 
hour it keeps fourteen tools, three pails of 
binder and three shovels constantly hot! A 
noteworthy feature of the **Phisto”’’ Tool Furn- 
ace is its cleaner and hotter fame—and the 
total absence of smoke and fumes in every in- 
Stance. 








The “Phisto” offers to contractors 
and municipalities the very highest achieve- 
ment in tool furnace simplicity and efficiency. 
Small, compact, economical. Speeds up asphalt 


pavement work. 


We have a full line of Surface Heaters, Tool Furnaces, Babbitt 
Burners, Torches and other special kerosene vapor burners. 


ALGER SUPPLY CO. 


Peoples Gas Bldg. 





Build Permanent Highways 
and Save Upkeep 


It is not enough to rush road building to relieve shipping 
congestion, but the highways must be so built as to eliminate main- 
tenance as far as possible. Labor is so scarce that it should not be used 
for repairing roads. 

The concrete road is permanent and requires practically no 
maintenance. Kahn Highway Products insure the best construction 
for concrete roads, for reinforcing, for permanent joints and for pro- 
tecting concrete curbs. 


Write today for Highway Pamphlet and estimates. 


TRUSCON STEEL COMPANY 


(FORMERLY TRUSSED CONCRETE STEEL CO.) 


YOUNGSTOWN, OHIO. 
WAREHOUSES AND REPRESENTATIVES IN PRINCIPAL CITIES 


CHICAGO, ILL. 


Kahn Armor Plates 


Perfectly protect expansion joints. 
The split end prongs assure posi- 
tive anchorage in the concrete, and 
plates are correctly placed by our 
Improved Installing Device. 





Kahn Curb Bars 


Protect and reinforce concrete curbs. 
Strong, rigid, convenient, easy to 
install. Furnished straight or 
curved. 
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60% Saving of Time and Labor in Assembly! 
Baker 75% Saving in Installation! Just a few reasons why you 


should insist on Baker Improved Armor Plate. 


Impro ved Don’t subject your concrete back of the plate to 


disintegration by taking chances. Get Baker Plate and have 
Be vel a perfectly smooth and even road! Because Baker Armor 


Plate directs the traffic downward instead of along the sur- 


Fdged face! Accurately cut to crown and length. (Guaranteed to 


wear down flush with the concrete! 


A r 7 oO r Perfect Joints are explained in 


Baker Literature. Write! 


Plate R. D. BAKER COMPANY 
Penobscot Building. DETROIT, U.S.A. | 


CONCRETE Ce 
THE NEW | Direct 


TAM PING 
PNEUMATIC from 


means 
PROCESS . 7 | 
M ixer to permanent backfilling 
Forms 


—lower tamping costs 
—faster and regular work 
Conveyed by compressed 
air through a line of 


wrought iron or steel pipe. 
Any degree of curvature 
can be obtained. A spec- 
ially constructed nozzle 
allows the concrete to be 
distributed wherever re- 
quired. 
































PAWLING & HARNISCHFEGER CO. 


MILWAUKEE WISCONSIN 







Ask for Bulletin 8-C 


THE P. & H. POWER 
TRACTION TAMPER 









A remarkable equip- 
ment, expense and 
labor saver! 


Write for Literature 


Pneumatic Concrete 
Machinery Co. 


2 Rector St. NEW YORK CITY 
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Motor Trucks as Operated on Municipal and County 
Engineering Work 
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VIEWS OF SERVICE MOTOR TRUCKS ON MUNICIPAL AND COUNTY WORK. 
Top Row: Views of One in a Fleet of Seven 5-ton Service Trucks Owned by the City of Chicago. Bottom Row: Left, Truck 
Owned by Fulton Special Road District, Callaway County, Mo. Right: Truck Owned by F. R. Fisher, Milwaukee, Wis. 














Printed as insert to Municipal and County Engineering, July, 1918. 
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Sanitary Service 


12 MACK Trucks with sanitary, dustless 
and leakproof, self-dumping bodies have 
recently been put in service by the New 
York Street Cleaning Department. 


By opening one side and one top panel at a time, only a small part of 
the load is exposed during loading; and less dust and foul odors are 
blown out. 

The bottom is water-tight; and the truck will hold about one tenth of its 
capacity in liquid form without seepage during transit. 

The tailboard automatically raises out of the way of the load when the 
hydraulic hoist lifts the body for dumping. 


The adoption of MACK Trucks for New York’s sanitary service adds 
another field where MACK Truck super-strength, power and depend- 


ability are setting new standards of performance. 
MACK capacities 1 to 74 tons, with trailers to 15 tons. 
Write for particulars. 


INTERNATIONAL MOTOR COMPANY 
NEW YORK 
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In the Thick of It! 


And Garford Motor Trucks are backed 
by a nation-wide service in all the 
principal cities of the country. This 
service itself saves you money. 


HERE powerful, sweating men 
match their might against the 
odds of time 


—there, in the thick of it, Garford 
Motor Trucks are dependably serving. 


Where ships and more ships must rise 
like magic 


—there Garford endurance and tenac- 
ity are helping mightily. 


Where transportation bears the brunt 
and miles and minutes are priceless 


—Garfords are surely aiding to win 
through to victory. 


They belong to America’s age of 
triumph. They are proven. 


They have been perfected by long 
years of manufacturing experience. 


Today their economy, stamina and 
power are well known and established. 


Catalog on request. Address Dep’t 107. 


Garfords are built in capacities to fit 
your every need and purpose. Gar- 
fords will bring your business to the 
forefront. 


Write us today. We will tell you what 
Garford will fit your need. 


The Garford Motor Truck Company, Lima, Ohio 
Manufacturers of Motor Trucks of 1, 1%, 2,3%,5 and 6ton capacity. 432, 7 and 10 ton Tractors. 


The Garford Road Builder 


Distributors and Service Stations in all principal cities. 








MUNICIPAL AND COUNTY ENGINEERING 








age siagg ce 
aI pe 


en 


* 





Standardizing a Municipality’s Trucks 


The elimination of waste and also a lower- 
ing of operating and upkeep expenses are im- 
portant results to be obtained from standardizing 
the motor truck department of a municipality. 


By having one make of truck, it is possible 
to handle the city’s work with efficiency and with 
the same economic results that come to private 
businesses, similarly conducted. 


Because GMC meets every requirement of 
power, stability and economy of operation, and 
also because GMC can be had in every practical 
size, it has been adopted as a standard for munici- 
pal work by a number of state, county and city 
governments. 


GMC is adaptable to every public work. 
The heavy duty GMC trucks fit perfectly to the 
task of road building, pipe laying and more rigor- 
ous jobs, while the lighter models offer the speed 
and flexibility demanded by the fire and police 
departments. 


Sound construction, finest materials, 
coupled with simplicity, reduce GMC repairs and 
replacements to a minimum, while the economy 
of operation, for which they are universally rec- 
ognized, cuts maintenance figures in the yearly 
budget to a small figure. 


In selecting the nucleus of a municipal 
truck fleet, let Truck Headquarters demonstrate 
by the experience of other public departments 
what GMC has done for them. 


GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Corporation 


New York Philadelphia Boston 


PONTIAC, MICH. 
Distributors most Everywhere 


Chicago St. Louis San Francisco 
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MOTOR TRUCK OPERATION AND ACCOUNTING XXXV. 

















Motor trucks have one of their most important applications 
in municipal and county service. The present article gives 
specific information, facts and figures pertaining to trucks as 
operated in this class of work and illustrates several trucks 
so employed. 


Garford Truck Used by Arkansas County 


Among the counties using Garford trucks is Sebastian 
county, Arkansas. A recent letter from the office of the coun- 
ty, at Fort Smith, said: 


“We have been using this 3144-ton Garford truck for a period 
of 22 months in road construction, hauling all kinds of build- 
ing materials, such as are necessary in the construction of 
permanent roads, and we are more than pleased with the re- 
sults obtained, as well as with the unusually low cost of up- 
keep and maintenance, especially with reference to economy in 
gasoline and oil consumption.” 


Acme Trucks in Municipal and County Service 

Laporte county, Indiana, has purchased one Acme motor 
truck after another, until it has a fleet of five trucks, largely 
engaged on road construction and repairs. Collins county, 
Texas, operates an Acme truck, as does Mifflin township, in 
the neighborhood of Pittsburgh, Pa., and Murray county, Min- 
nesota. The latter county owns three 4-ton trucks. Mifflin 
township has two trucks. 


The Acme truck of 314-ton capacity, equipped with combina- 
tion stake and dump body, has done considerable state road 
work near Belgium, Wis. Over a 4%-mile stretch this truck 
has hauled 33 cu. yds. of crushed stone daily, totally displacing 
seven teams and seven drivers, at a great saving. 

Counties Operating Duplex Trucks : 

Among Michigan counties operating Duplex trucks may be 
mentioned Cheboygan, Emmet, Charlevoix, Wexford, Genesee 
and Ingham; in Iowa, Blackhawk, Butler and Lee counties op- 
erate Duplex trucks, as do Crittenden county, Ark., Gloucester 
county, N. J., and Polk, Curry and Tallamooke counties, Ore. 

T. H. Blizzard, one of the road commissioners of Ingham 
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county, Mich., states that they used their first Duplex truck in 
the hardest kind of service, such as plowing, grading, hauling 
gravel out of a pit, and at the same time drawing a trailer, 
carrying 5 yds. to the load, and delivering 50 cu. yds. per day 
on a haul of from 5 to 6 miles per round trip. He states that 
this truck more than paid for itself the first season in saving 
over the cost of having the same work done with teams, and 
at the same time did the work faster. The Ingham county 
road commissioners state that these trucks can be operated 
anywhere that teams can be used, and take the place of from 
7 to 10 teams on a haul of 5 or more miles to the round trip. 


Using Mack Trucks on Construction Work 


Closely related to municipal and county work is the work 
done by public works contractors. Just recently the contract- 
ing firm of Smith, Hauser & MaclIsaac, Inc., of New York City, 
reported as follows their experience with a Mack truck on 
construction work: 


“About one year ago, we purchased one AC Model 5%%-ton 
Mack truck, equipped with dump body. This has been used 
on our subway construction job in the financial district of 
New York City for all sorts of work, including both long and 
short hauls. Under these circumstances it is manifestly im- 
possible to reduce the cost to any unit basis of haulage or ton- 
nage. Our records, however, do show that during over eleven 
months of operation the truck lost only 14 working days; 12 
of these were the result of a collision. One of the other two 
days was spent in the shop, and on the remaining day the 
chauffeur failed to show up. We feel that this is a very satis- 
factory showing.” 

W. A. Rivers, of Rivers & McLarty, of Harrison, N. J., re- 
cently wrote as follows relative to his experience with AC 
Mack trucks: 

“While I was connected with a firm laying Warrenite roads 
on Long Island, I had charge of a mixing plant at Freeport. 
We had a small sample job at Sayville, L. I., in which case it 
would not have been profitable to erect a plant; as this would 
nave necessitated a haul of 30 miles one way from our nearest 
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HALL 3%-TON TRUCK AS OPERATED IN ROAD BUILDING BY WYANDOTTE COUNTY, KANSAS. 
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Two-Way Side-Dump Body— 


hitch behind any truck—dump 
or regular body. 








Five-Ton Bottom Dump. Haul 
behind truck with any kind of 
load. 
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Hitch this behind passenger 
car (runabout, etc.). Put every 
motor to work. 


| 

















va ‘tion. 





An Exclusive Warner 


Feature. 


Our Universal Ball and Socket Hitch. 
No coupling pins. Operates like your 
shoulder joint. Allows for every con- 
ceivable position of e truck and 
trailer. Eliminates all binding strain 
in going over bumps, around corners or 
when truck is going up hill and trailer 
coming down, even at extreme angle. 
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End Wasteful Hauling Methods 


Save Man Power—Speed Hauling—Cut Cost _ 


alone are wasteful. They develop double the power ntcessary 
to carry a capacity load. 
Hundreds today are cutting hauling costs in half by using the 
surplus power their trucks develop. You can do the same. 


A LL Transportation authorities agree that motor trucks used 


Warner Trailers Double Truck Capacity 


Warner Trailers hitched behind your trucks will enable you to 
more than double their usefulness. Here are some of the savings: 

Skilled drivers are scarce. Labor is high. With Warner Trail- 
ers your motor truck handles double its present volume and one 
= easily handles both. Hitching or unhitching is a minute’s 
work, 

Motor upkeep is for the truck alone. The trailer, although” 
handling an equal or greater volume, has no motor upkeep. And 
gasolene is needed for the truck alone. This means another big 
saving. 


Write for Data on Your Business 


Our expert transportation engineers have studied hauling prob- 
lems in every line. They have recorded the savings effected by the 
use of Warner Trailers. And in every business great economies 
have resulted. 


This data is yours for the asking. Write for it. We will also 
tell you of the experiences with Warner Trailers from many other 
angles. Methods of speeding deliveries, how more is done with 
Warner Trailer and truck than with two trucks, etc. Send for all 
this today. 


Warner Manufacturing Company 
135 Bushnell Ave. BELOIT, WIS, 


Inter-City Freight in the future will be largely 
handled by motor. Warner Trailers make pos- 
sible the truck trains necessary to such service. 


WARNER 


RUCK "RAILERS 


TWO AND FOUR WHEEL TYPES 
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FEDERAL TRUCK AS OPERATED ON ROAD CONSTRUC- 
TION NEAR CHICAGO BY LINCOLN TEAMING CoO. 


plant, which was located at Freeport, L. I. The AC Mack made 
two trips a day, 120 miles, in eight hours, with a live load of 
hot asphalt mixture each time.” 


Hail Trucks in County Work 

Roane county, W. Va., is one of the many counties through- 
out the country operating Hall motor trucks. Hundreds of 
counties are employing trucks of this type in the improvement 
of their highways. Another county that has more than one 
Hall truck is Saline county, Kans. Still another county using 
Hall trucks is Wyandotte county, Kans., which also has more 
than one truck of this type. The Hall 3%%-ton truck has per- 
formed with great efficiency in the rough work of building 
new roads. This truck of 3% tons capacity, equipped with a 
steel dump body and hydraulic hoist, has proven to be a splen- 
did unit for hauling materials required in road construction. 


Using Motor Truck to Thaw Fire Hydrants 

Everybody understands the importance of keeping fire hy- 
drants from freezing. Some of the old methods are slow, la- 
borious and expensive. The chief of the Middletown, Conn., 
fire department, has a new method that he commends highly. 
He connects a 2-in. pipe with the exhaust of a Federal truck 
and then reduces this pipe down to % in. diameter and con- 
nects it with the hydrant with a piece of hose. The motor is 
then started and the hydrant is soon thoroughly warmed up. 
Such an outfit readily kept 20 hydrants thawed out during the 
recent winter in Middletown. 
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FEDERAL 5-TON TRUCK ON ROAD CONSTRUCTION 
WORK IN KENTUCKY. 


Pasadena Hauls Asphalt Patching Plant with Federal Truck 


John Beyer, superintendent of streets, of Pasadena, Cal., 
states that their Federal truck is used almost solely in repair- 
ing oiled or oil macadam streets. In this work about one yard 
of crushed stone and screenings is loaded on a truck in the 
morning, and a trailer with oil tank, equipped with gasoline 
burners for heating the oil, is trailed along to do the repair- 
ing. He states that for such work this outfit is admirably 
adapted, and is the most economical method of repairing 
streets where there is so much starting and stopping and a 
large mileage per day is not covered. In seven months this 
truck at Pasadena covered 3,500 miles and in that period con- 
sumed 345 pints of oil, 323 gals. of gasoline and 280 gals. of 
distillate. Repairs outside of those made by the driver at the 
department yards amounted to only $15.93. 


Other Applications of Federal Trucks 

Lincoln Park, Chicago, operates a Federal truck. For a 
mileage of 8,450 in the year of 1915 the cost of operation per 
mile was 16.2c, and the following year, for a mileage of 10,380, 
was 13%c. The commissioners have a small crane which at- 
taches to the rear of the truck, allowing them to use it as a 
wrecking wagon if necessary. The usual employment of this 
truck is in hauling various classes of material. Other users 
of Federal trucks for municipal service are very briefly repre- 
sented by the following examples: Three Rivers, Quebec, for 
street sprinkling; Montreal, for street sweeping; Schenectady, 
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DUPLEX TRUCK OPERATING ROAD LEV- 
ELER NEAR WATERLOO, IOWA, COUNTY 
COMMISSIONERS WITNESSING DEMON- 
STRATION. 
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Where Trucks Must Make Good 





Where speed, stamina and ab- 
solute dependability are requisite, 
municipalities find a final and econom- 
ical answer to their hauling problems 
in Service Motor Trucks. 


Service Trucks can be found 
performing municipal work of practic- 
ally every kind—flushing, sprinkling, 
oiling, light and heavy hauling. 


Proof that they are making 
good in a big way is shown by the 
fact that when municipal users need 
another truck they buy another Ser- 
vice. Chicago now operates seven 
5-ton Service Trucks. 








6 Models 








Extra strength where needed; 
extra power when wanted; capacity to 
stand up and keep going despite sys- 
tematic over-loading and abuse. 


Designed and built to deliver 
steady, dependable service—econom- 
ically; to get over the road at the low- 
est cost per ton-mile; to spend the 
fewest possible hours in the hands of 
the repairman. 


Before you buy your next truck 
investigate the Service. Find out why 
63% of our last year’s sales were made 
to users who already had one or more 
Service Motor Trucks in operation. 








1 to 5 Tons 








MOTOR TRUCKS 


Service Motor Truck Company 
WABASH, INDIANA. 
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N. Y., dump trucks in street department work; Fort Smith, 
Ark., and Middletown, Conn., for combination fire engine and 
ladder trucks; Laconia, N. H., for street department work; 
Vicksburg, Miss., for street flushing, where one truck flushes 
1,723 blocks in 20 days; Spokane, Wash., where a Federal 
truck is used for hauling asphalt; Water Division of the 
Board of Public Works of St. Louis, which uses these trucks 
for hauling heavy cast iron pipe, and the Garbage Department 
of Detroit, which uses a Federal in collecting garbage. 

Two 3'%-ton Federal trucks are in the service of the Floyd 
county road commissioners at Rome, Ga. Each truck success- 
fully performed the work of 14 double teams. This is an ac- 
tual comparison in hauling chert three miles from the chert 
bed to the road under construction. The cost of motor haulage 
on this work was found to be slightly less than one-third the 
cost of team haulage. 

Earl Ogden operates a 344-ton Federal truck in the vicinity 
of Fort Wayne, Ind., on road construction work. In two 
weeks’ time he made ten 14-mile trips every day, hauling 7% 
tons of sand and gravel, at a cost of 7c per ton-mile. 

The Addenbrook Cement Construction Company, a Virginia 
concern, hauled over 1,524 tons of sand, gravel and cement 
with a 3%-ton Federal in 25 days, at a cost of but 15c per ton. 
A total distance of 975 miles was traversed in doing this work. 

Wheeler & Dreher, of Atlantic City, N. J., operate a fleet of 
five Federal trucks in road construction. Recently one of these 
trucks, of 34%4 tons capacity, was placed on the building of a 
concrete road connecting Philadelphia and Washington. Dur- 
ing 14 months’ service this truck required less than $40 for re- 
pairs and ran over 1,000 miles per month. 


Service Trucks in Municipal and County Service 
One of the views herewith shows several Service motor 
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ACME TRUCK AS OPERATED IN 
HAULING SAND AND GRAVEL 
FOR USE ON CONSTRUCTION 
WORK. 


trucks as operated by various municipalities and counties. 
One view shows a Service 5-ton dump truck dumping asphalt. 
This truck is in use by the city of Chicago, and is one of a 
fleet of seven 5-ton trucks used by this city. This fleet of seven 
5-ton trucks was purchased on a basis of an efficiency test, and 
the Service trucks bore it almost 2 points higher than the 





ONE IN A FLEET OF 20 7-TON GRAMM-BERNSTEIN 
TRACTORS USED BY JOHN SCHMADEKEY, BROOK- 
LYN, NEW YORK, IN HAULING ASPHALT, COAL AND 
OTHER HEAVY MATERIALS. 


highest truck competing on the test and 20 per cent. above the 
lowest. Twelve makes of trucks competed for the order. 
Other trucks shown are used in hauling stone for road con- 
struction. One view shows a truck under a gravel screening 
plant as used by F. R. Fisher, of Milwaukee, and illustrates 
two modern labor-saving appliances, namely, the motor truck 


ACME TRUCK WITH GRAVEL 








BODY. TAIL GATE LATCH OPER- 
ATED BY DRIVER FROM SEAT TO 
PERMIT GRAVEL OR CRUSHED 
STONE TO BE EVENLY SPREAD 
BY TRUCK AS IT MOVES ALONG. 
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KISSEL TRUCKS 


Kissel “Heavy Duty” Road Builder 


True to Its Name 


set has spent ten years to bring Kissel Trucks 
up to that point of mechanical superiority that 
insures to highway and road building contractors 
dependable performance, uninterrupted service and 


economical maintenance. 


Kissel builds his own truck power 
plant. That's why Kissel Trucks 
always get through. The perfected 
worm-drive rear axle insures unin- 
terrupted traction. The Kissel 
frame, springs, brakes—every mov- 
ing or fixed unit—are so designed, 
constructed and balanced to give 
100% efficient service. 


As a result, Kissel Trucks fully meet 
today’s abnormal road building tests 
with a characteristic ‘‘Win the War’’ 
ability. 


If you would choose your motor 
truck equipment by its reputa- 
tion and known performance, 
see nearest Kissel dealer. 


VoL. LV—No. 1. 


KISSEL MOTOR CAR COMPANY, Hartford, Wis., U.S.A. 
A A AA a a 








whee. 


[thane 


igs Daan 


Juty, 1918. 












x 





MUNICIPAL AND COUNTY ENGINEERING 











MACK TRUCK AS OPERATED BY 
JOHN A. McCARTHY IN HAULING 
BUILDING MATERIALS IN NEW 
YORK CITY. 








and the portable loader. The truck lettered “Fulton Special 
Read District” is used by Callaway county, Missouri. 

Recently the Service Motor Truck Company closed several 
contracts for equipping various counties with dump trucks to 
be used in road construction, the general tendency seeming to 
be to purchase a 2-ton truck for this purpose. This capacity 
of truck seems to be growing in favor in many lines of busi- 
ness, especially in road construction. Trucks of this capacity 
are easy to handle because of their light weight, while at the 
same time they are sturdy enough to stand the rough usage 
incident to highway construction. The counties of Gibson, 
Monroe and Pulaski, in Indiana, and numerous counties in 
Kentucky, Missouri and Colorado have purchased Service 
equipment in the last few weeks. Boone county, in Indiana, 
recently purchased its second Service truck. 


Cost of Motor Truck Haulage of Sand on a Wisconsin Job 


The equipment illustrated herewith is a Titan motor truck 
and an Atlas Engineering Company’s loader. This truck is in 
the service of the Nichols Sand & Gravel Company, of Wau- 
watosa, Wis. The company hauls on the average 50 cu yds. 
of masons’ and plasterers’ sand per day, and the total dis- 
tance hauled is 60 miles daily. The daily operating expense, 
including depreciation, interest, fire, liability and property 
damage insurance, garage rent, gasoline, oil, tires, repairs, 
labor, etc., on a 60-mile basis is $18.54. The cost of hauling 
this sand per cu. yd. with the truck is 37c. This truck does 
the work of eight teams. The cost of doing the same work 
with eight teams would be $56 per day, giving a cost per yd. 
of sand hauled of $1.12. 

The Atlas Engineering Company’s loader, illustrated, is 
manufactured in Milwaukee, as is also the Titian truck. The 
loader is run by a 6-h.p. gas engine, which operates at 450 
r.p.m. The loader has a capacity of one yard per minute. 
The loader device consists essentially of 29 7x14-in. pressed 


steel buckets on an endless chain. The time required for load- 
ing the truck is approximately 5 minutes. 

The loader is backed into the sand bank, as illustrated, and 
the truck is backed underneath the spout, which is screened 
for removing the dirt from the sand. The grade on the drive- 
way leading from the pit is about 13 degrees, and this the 





VIEW OF TITAN TRUCK AND ATLAS LOADER OPER- 
ATED BY NICHOLAS SAND AND GRAVEL CO., WAU- 
WATOSA, WIS. 


loaded truck easily negotiates. The Nichols company is well 
satisfied with the operation of this Titan truck, and would 
not consider returning to horse haulage again. 

Mr. Nichols advises that the speed of operation with the 
truck, in comparison with horse haulage, is remarkable, and 
the saving in cost on the work will more than pay for the 
truck in six months’ time. 




















VIEWS OF KISSEL MOTOR TRUCK DRAWING AN 8 FT. ROAD GRADER IN WASHINGTON COUNTY, COLORADO. 
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PIERCEARR 


Delivers more aggregate work in a given time; 

Loses less time, on the job and off the job; 

Costs less to operate and less to maintain; 

Lasts longer, depreciates less and commands a 
higher resale price at all times. 


No other truck in America could give such evidence 
of longevity, dependability and fundamental econo- 
my, as the first Pierce-Arrow Truck gave in repeat- 
ing its run from New York to Boston, after 7 years’ 


service, because: 


No other truck today continues the same design 
and construction it used 7 years ago. 


Were another truck to duplicate the run it would 
not have had 7 years’ service behind it, or its design 
could not be duplicated by its manufacturer today. 


HIS Pierce-Arrow truck was the 

first to be marketed. It was tested 
thoroughly. Its New York to Boston 
run in 1911 was one of many tests. 

Its sound design and construction, 
7 years’ service has demonstrated. 
Through these years, this basic design 
and construction has been proving itself 
day by day in service in 180 different 
lines of business. 

It first employed the worm gear in 
America. Makers who then ridiculed it 
have since adopted it. It is the recog- 
nized standard today. 

This is equally true of other funda- 


mental features of the Pierce- Arrow. 

We do not think this run extraordi- 
nary, for any Pierce-Arrow truck, after 
7 years’ service, should be able to du- 
plicate it. 

We announce it because it proves 
conclusively that true economy de- 
mands the selection of a truck of sound 
design, built as well as possible. It pays 
to pay the price necessary to get these 
qualities. 

This truck has run over 180,000 miles 
in service. Long ago its cost was writ- 
ten off the books. For several years 
every mile run represented PROFIT. 


Return loads will cut your haulage cost 
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7-year old Pierce-Arrow Truck 
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ORIGINAL 5-TON, WORM-DRIVE TRUCK OF AMERICA & 





’ YEARS OF ACTUAL SERVICE--130,000 MILES 
NEW YORK TO BOSTON 
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repeats its run made 7 years ago 


from New Y ork to Boston 


HEN Pierce-Arrow truck No. 1 rolled 

into Boston, completing its 240 mile run 
from New York in 18 hours and 7 minutes 
actual running time, duplicating the run it 
made over the same route 7 years ago, it per- 
formed a feat which cannot be equalled for 
years by any other truck. 

Seven years ago it made its run to demon- 
strate the practicability of intercity motortransit 
and incidentally to prove the then much dis- 
cussed worm gear. It completed the run with 
a full load in exactly 20 hours running. Not 
a tool was touched and not astop made except 
to replenish gasolene supply and for meals. 

On its seventh anniversary run, it bettered 
this time by 1 hour and 53 minutes, although 
compelled by road repairs to make detours of 
nearly 10 miles. ‘These detours increased the 
mileage previously covered to 240 miles. Its 
average speed for the distance was 13% miles 
an hour. 

Its running schedule for the two trips was: 


1911, 1918, 

Miles. Hrs. Min. Hrs. Min. 
Reached New Haven . 76 6 22 5 28 
Hartford ... 40 2 55 2 50 
Springfield . . 27 2 15 2 15 
Worcester. . . 50 4 13 3 54 
Boston..... 47 4 15 3 40 


240 20 00 18 07 


It carried a load of 5 tons of oil and operated 
under precisely the same conditions as it would 
have encountered in commercial employment. 
Indeed its task was not dissimilar from that in 
which it has been engaged for most of the last 
seven years. 

In that time it has traveled more than 130,000 
miles in commercial service. It has been over- 
hauled but once, and long ago it paid back its 
original investment and has been earning net 
profits ever since. By this run it proved itself 
as efficient a transport as the day it originally 
left the factory at Buffalo. It plainly showed 
it had many years of service yet before it. 


THE PIERCE-ARROW MOTOR CAR CO., Buffalo, N.Y. 


PIERCE-ARROW 


Motor Trucks 
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Using Motor Truck to Draw Road Grader 


Labor-saving devices are, of course, at a premium in road 
construction this season. The tractor is a labor-saving de- 
vice in the field, as well as on the road and, therefore, in some 
localities tractors originally intended for road purposes are 
being used on agricultural work. Such a case occurred in a 
Colorado county. 

The county engineers, in charge of road building, found 
a way to complete their work without re-calling a tractor 
from its important agricultural activities. 

The work on a certain road contract was far behind sched- 
ule, so the commissioners decided to take a hand and deter- 
mined to try out their Kissel motor truck as motive power 
for a road grader. This truck was equipped with a steel- 
dump body and hydraulic hoist and was originally purchased 
for hauling road materials. 

It was found that this truck had sufficient power to draw 
the 8-ft. road grader with ease at a considerably higher speed 
than that of the tractor. As a result it is now being used for 
hauling other road machinery when not required for hauling 
road material. 

Two views are shown herewith of the truck drawing the 
grader. The power plant in this motor truck is, therefore, 
used for the double purpose of hauling materials and draw- 
ing road machinery. As road grading and the hauling of 
road-making materials seldem conflict with each other in 
point of time, a single truck oftentimes may be used to haul 
all the necessary materials and to draw the other road ma- 
chinery as well. This eliminates the necessity of having two 
kinds of power equipment on the job. 
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Diagram 1. 


Power for every Load and Road 


ZSCOILS?D, 


MOTOR TRUCKS 


Note these Features: 


Cylinders—Cast en bloc. Crankshaft—Four bearing, chrome nickle 
steel, 2 in. diameter. Valves—Rick Tungsten steel. Connecting- 
Rod Bearings—3 in. long, 2in. diameter. Kearings—Bronze, Fahrig 
metal lined. Cam-Shafr—One piece, cams integral. Oiling System 
—Force-feed hollow crankshaft. 3 Point Suspension. 


Write today for detailed specifications and illustrations. 
WISCONSIN MOTOR MFG. CO. 
Sta. A. Dept. 330. Milwaukec, Wis., U.S.A. 


New York Branch, 21 Park Row, 
T. M. FENNER, Factory Rep. 











A Diagram 2. 


Diagram I—shows your present capacity for unload- 


ing if you are not using the Heltzel “Lightning” Loader 


Skip. 


Three times the un- 
loading capacity — 
with fewer shovelers 
—by using the Helt- 
zel ‘*‘Lightning’”’ 
Loader Skip. 





This handicap delays your trucks, delays the job, 
keeps the men loafing, and piles up on your account $10.00 
per day demurrage charges! 


Diagram 2—shows three times your capacity for un- 
loading if you use the Heltzel “Lightning” Loader Skip. 
This advantage permits you to keep only a few shovelers 
busy all the time, keep the trucks actively moving and hasten 
the work! 


Moral—Speed up your unloading and save time and money with the 
Heltzel ‘*‘Lightning’’ Loader Skip. Read our illustrated literature. 


HELTZEL STEEL FORM & IRON CO. 


WARREN, OHIO. 
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Gray Brothers, Road Builders of 
Bowling Green, Ohio 


necessarily give their trucks the hardest of service. On road 
building work, they are forced to go over soft, plowed ground 
through sand, gravel and macadam,—work that shows the 








) stamina of any equipment. After three years’ service from 
| five Gramm - Bernstein trucks, they give an unqualified 
endorsement. 
_ én " 
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GRAMM-BERNSTEIN 
MOTOR TRUCKS 


show up best where the work 
is hardest,—where the best in 
design, materials and work- 
manship is absolutely essential. 
You should have full data on 
Gramm-Bernstein trucks for 
your particularwork. Send for 
it to day. 
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Used exclusively by many 
Foreign Governments 


THE GRAMM-BERNSTEIN MOTOR TRUCK COMPANY, LIMA, OHIO 
Ae 
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PULL! Overloaded! Excess capacity! Yet 
Hall Trucks do not flinch. The highly pow- 
erful Continental Motor and Hall over-size 
springs and extra-strong steering knuckles 
and axles all combine to transform Rocky 
Mountain roughness to Fifth Avenue smooth- 
ness. The Hall Truck is built primarily to 
Pull! Every strain-bearing part is extra- 
dimension—reintorced by structural iron 
workers of 45 years’ experience. 


Hall’s big reputation for Pull comes from mud-soggy, rut-ribbed 
road performance on jobs where reserve power was indispensable. 


**Haul it ina HALL.” 








THE LEWIS-HALL IRON WORKS 


Manufacturers of the HALL Truck 
(Established 1873) 


Ferry Avenue and Grand Trunk Ry. DETROIT, MICH. 











New York Distributors: R.D. King Motors Co., Inc., 9 Central Park West, New York City, Metropolitan Dealers. 
New England Distributors: Hall Motor Truck Co. of N. E., 1123 Commonwealth Ave., Boston, Mass. 
Guarantee Automobile Exchange, 629-31 N. Broad St., Philadelphia, Pa., Philadelphia Dealers. 
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Municipal and County Engineering 


Beginning with the present issue, the name of this 
publication is amended to read: MUNICIPAL AND 
County ENGINEERING. 

Friends of the paper have a right to inquire the rea- 
son for this change. For some time it has been felt, as 
recent editorials have indicated, that a too narrow 1n- 
terpretation was being placed on the former name, 
Municipa, ENGINEERING. Although the editorial 
scope of the publication covered the engineering activ- 
ities of counties as well as of cities, this fact was too 
often overlooked by the busy man of but slight ac- 
quaintance with the paper. He drew the false infer- 
ence from the former title that the contents of the 
publication were of interest only to engineers and con- 
tractors engaged in public works activities in cities. 

Since the real field of the magazine is city and 
county engineering, the logical change in name 1s 
thought to be that now made effective. 

The word County is somewhat subordinated on the 
title page to avoid confusion. It is considered highly 
desirable to make this transition smoothly, with a min- 
imum of annoyance to old friends of the paper. For 
this reason the word County appears in somewhat 
smaller type than the word Municipal. County en- 
gineers, should not be misled by this typographical 
feature, however, into the belief that their interests 
will be secondary. It is the intention to treat ade- 
quately the problems of county engineers as well as 
those of municipal engineers. 

It will readily be appreciated that the problems of 
municipal engineers and county engineers are so sim- 
ilar in their fundamental aspects that the needs of 
these two classes of engineers can best be served by a 
single publication at a minimum expense to the engi- 
neers, the publisher and the manufacturer patrons. 
There will also be a time economy in condensing in a 
single monthly publication the essential things of in- 
terest to these two classes of engineers and contrac- 
tors. 

Another point which should not be overlooked is 
that the individual who is a municipal engineer this 
year may be a county engineer next year. Also many 
municipal engineers do some county engineering work 
as well, and many county engineers do city work for 
small towns and villages within their counties who do 
not employ full-time engineers. 

In a way, the change is a concession to usage, as the 
word “municipal” really should be interpreted to cover 
county as well. Usage, however, has so narrowed the 
meaning of the word municipal that it is usually taken 
to refer merely to the city, and so has been misleading. 

Municipal engineers and contractors who long have 
supported the publication need have no fear that their 
interests will be neglected in the widening of the pa- 
per’s field. They have been the backbone of the sup- 
port of the publication since its foundation, twenty- 
eight years ago, and all considerations of gratitude, as 
well as of enlightened self-interest, will constantly 
prompt the publishers to safeguard the interests of 
these old friends in the municipal field. 


Prospective Improvement of Highways Situation 


The latest unofficial word from Washington ex- 
presses the hope-inspiring news that “there is every 
reason to believe that the highways situation is to be 
improved.” The belief rests on statements emanating 
from headquarters. At a conference of chairmen of 
State Highways Transport Committees, held in 
Washington early in June, a representative of the rail- 
road administration stated quite positively that the 
official attitude favors the full utilization of the high- 
ways and the building and improving of highways 
wherever necessary to aid the transportation situation 
and help materially in winning the war. 

The railroad administration, in a circular, C. S. 13, 
on Car Supply for Stone, Sand and Gravel, issued May 
24, has given some assistance to road building by 
opening the way for the transportation of road materi- 
als. The order co-ordinates all the federal depart- 
ments interested in roads and the shipment of road 
materials, and provides for a committee to handle the 
entire road question. 

Briefly, the rules state: That open-top cars, suit- 
able for such traffic, should be furnished preferentially 
for the transportation of coal, coke and ore; that avail- 
able cars, not suitable for coal, coke or ore, may be 
furnished for the transportation of stone, sand and 
gravel, and when so furnished shall be used preferen- 
tially for highway maintenance materials; that where 
suitable coal, coke and ore cars are available in excess 
of the number required, they may be furnished for 
the transportation of stone, sand and gravel, and when 
so furnished shall be used preferentially for highway 
maintenance materials. The return movement to 
mines or ovens should be utilized wherever practica- 
ble in furnishing car supply for stone, sand and gravel. 
Every endeavor should be made, the order states, con- 
sistent with keeping up the production of coal, coke 
and ore, to furnish shippers of stone, sand and gravel 
with a minimum of 40 per cent of their normal weekly 
transportation requirements. Roads not producers of 
coal, coke or ore must not use foreign open-top equip- 
ment for stone, sand or gravel shipmenrs, except for 
one load in the course of the return movement to 
mines or ovens. 


Where the transportation needs of essential road 
construction or maintenance projects cannot be met 
by car supply furnished in accordance with the above 
rules, the state, county or municipal officials in charge 
of the work should, through their proper state high- 
way department, apply to the Director of the Bureau 
of Public Roads, United States Department of Agri- 
culture, Washington, D. C., for assistance. Such ap- 
plications will be considered by representatives of the 
Department of Agriculture, the War Department, the 
War Industries Board, the Fuel Administration and 
the Railroad Administration, and, in accordance with 
the recommendations of such representatives, the Car 
Service Section will endeavor to furnish car supply’ 















necessary for approved essential road construction or 
maintenance. 

It is believed that this committee will approve of 
proceeding with a large amount of road work. 





Dramatic Demonstration of Interstate Motor 
Haulage 


Of high dramatic, as well as utilitarian, interest was 
the recent speedy removal by motor trucks of the fur- 
niture and records of the Emergency Fleet Corpora- 
tion from the city of Washington to Philadelphia, 
with but the loss of one-half a business day. A more 
showy demonstration of the flexibility and feasibility 
of the intercity and interstate haulage of freight, by 
motor trucks, over the highways, could scarcely be 
conceived by the most imaginative publicity man. 

Sixty trucks were used on this hegira. Four round 
trips were made between the two cities, between the 
close of business in Washington on Friday and the 
opening of business in Philadelphia on the next Mon- 
day morning. This great undertaking was rendered 
still more difficult by the necessity of collecting the 
furniture and records of the corporation from 39 dif- 
ferent and well-scattered buildings in Washington be- 
fore the run to Philadelphia could be made. These 
offices employed thousands of clerks and stenogra- 
phers. The office equipment amounted to several 
hundred tons. The truck fleet, on its first trip, moved 
609 office desks, as well as a large number of filing 
cabinets, typewriters and chairs. 

Such a dramatic demonstration of the utility of mo- 
tor freight haulage over the highways, occurring at 
the national capital, and connected directly to a win- 
the-war measure, ought to awaken great interest in 
high places in this form of war-time transportation. 
We hope Mr. McAdoo was told of the incident. 





Effect of Retroactive Freight Rate Increase on Road 
Contracts 


Unless relief is granted, the burden placed on road 
contractors, who have contracts under way, by the 
proposed increase in freight rates promulgated in Or- 
der No. 28 of the U. S. Railroad Administration, will 
be borne with the greatest difficulty, if, indeed, it can 
be borne by them at all. Unless relief is forthcoming 
it is feared that many contracts undertaken before the 
announcement of the rate advance will be abandoned. 
Naturally this will leave the road construction work 
of the country in an acutely chaotic condition—the 
present highway transportation confusion will become 
worse confounded. 

At a meeting held in Detroit on June 11, the High- 
way Industries Association adopted a resolution urg- 
ing the suspension of the rate advance on road ma- 
terials needed on contracts undertaken before the pro- 
mulgation of Order No. 28. The order, as a whole, 
was not protested, but its retroactive feature was pro- 
tested. State highway officials were present and took 
an active part in preparing the resolution. 

The resolution as adopted recited that since the 
maintenance and construction of necessary highways 
require the successful continuance of existing con- 
tracting organizations and of producers of road-build- 
ing materials, interests involving over one billion dol- 
lars of invested capital; and since the freight rates on 
road-building materials promulgated by the Director 
General of Railroads in General Order No. 28, dated 
May 25, 1918, is retroactive with reference to existing 
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contracts for road work in all parts of the country; 
and since such retroactive effect will result in serious 
financial loss, amounting to a very large percentage of 
the whole value of such contracts and entailing finan- 
cial ruin to many contractors and producers of ma- 
terials, without gain to the state; and since existing 
state statutes prevent public officials from giving re- 
lief to contractors on public works whvw suffer loss by 
reason of these freight-rate increases, it was resolved 
that such increased freight rates be suspended in so far 
as they apply to materials necessary for the execution 
of work under contracts in force prior to the promul- 
gation of Order No. 28. 

No informed person can question the fairness of this 
resolution. There are hazards enough in the contract- 
ing business at the best of times, and it should not be 
subjected to any retroactive form of war taxation. 
Let every person, informed in the premises, write the 
Director General of Railroads, Hon. Wm. G. McAdoo, 
Washington, D. C., urging that this rate increase be 
suspended as stated in the resolution. Perhaps in no 
other way can the attention of this busy official be 
focused on the essential injustice of Order No. 28 to 
road contractors engaged on contracts undertaken be- 
fore this unanticipated order became effective. 





Drainage and Irrigation of Homesteads for Returned 
Soldiers 


The ribbon clerk who has gone up against the iron 
at the front and who has acquired a liking for life in 
the open, will doubtless welcome an opportunity to 
engage in a full-grown, male occupation after he re- 
ceives his honorable military discharge. At any rate, 
this is the view held by Secretary Lane, of the Depart- 
ment of the Interior, who proposes an appropriation 
of $2,000,000 to his department to defray the cost of 
making a complete survey of the available publicly 
and privately owned, but undeveloped, land in the 
United States. He holds that it is important to know 
not simply the quantity of idle land, but to have com- 
plete information as to its value, its productive possi- 
bilities, the cost of reclamation, and the cost, where 
privately owned, of purchase. 

“All this should be done on a definite planning ba- 
sis,’ said Mr. Lane, in writing the President. “We 
should think as carefully of each of these projects 
(irrigation, drainage, clearing) as George Washington 
thought of the planning of the city of Washington.” 

The Secretary considers the sum of $2,000,000 am- 
ple to launch this preliminary work and to carry it 
forward. He wants to begin right now. He has been 
thinking of demobilization. He knows that an army 
of millions cannot be demobilized and reabsorbed into 
industry over night any more than it can be mobilized, 
trained and equipped over night. The “ground spring- 
ers” failed at one end of the war, and unless we take 
thought in time they will fail at the other. The mil- 
lion men who, pacifists said, would spring to arms be- 
tween sunrise and sunset, when the call came, didn’t 
spring, and, if they had sprung, would have found no 
arms. Is there never to be an end to unprepared- 
ness? Shall we allow ourselves to be as unprepared 
for peace as we were for war? Or shall we adopt Mr. 
Lane’s wise and timely suggestion and get this great 
reclamation project under way forthwith? If we do, 
the engineer will do his part to make ready by drain- 
age or irrigation a parcel of ground to which the un- 
attached, discharged soldier can spring—and cling. 
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Details of Construction of Stone Block Pavements 


By Arthur H. Blanchard, M. Am. Soc. C. E., Consulting High- 
way Engineer, New York City 


The unexcelled durability of stone block pavements has 
been recognized for centuries; in fact, ancient records show 
that stone blocks were used in the construction of roadways 
built between 1000 and 2000 B. C. Although the Romans fully 
appreciated the economic value of a stable foundation, Telford, 
in 1824, was apparently the first engineer to recognize the effi- 
ciency of small size blocks cut in such a manner as to give 
close joints. In France, soon after the establishment of the 
National Department of Roads and Bridges, the stone block 
pavement was used as the standard type of construction for 
sections of the national highways within urban districts, a 
typical case being shown in Fig. 1. In the United States the 
development of the stone block pavement began in 1876, when 
New York City first used the rectangular block. Intermittent 
improvements have been made during the past forty years, the 
primary objects in view being to construct the most durable 
type of pavement with a smooth, uniform, impervious surface, 
and, in municipalities, to be so built that it could be econom- 
ically repaired after openings had been made for sub-surface 
work, 

The Stone Trackway 

Although this article will be devoted to details of construc- 
tion of stone block pavements laid with, first, the usual form 
of rectangular block, and, second, rough cubical. blocks, it 
should be noted that the stone trackway, laid usually as a 
part of a stone block pavement, has been used with successful 
results in several European cities and rural districts, Fig. 2 
showing the typical form of construction employed in Liver- 
pool, England. Usually these trackways consist of rectangular 
stone blocks ranging from 10 to 18 ins. in width, 6 to 8 ins. in 
thickness and from 2 to 4 ft. in length. 

Drainage, Foundations and Curbs 

The high initial cost of stone block pavements and the 
fact that this type of pavement is generally used under the 
heaviest traffic, requires that no expense should be spared to 
secure ideal sub-surface drainage. It is practically universal 
practice to use cement-concrete foundations for stone block 
pavements. The thickness of the foundation should be based 
upon the probable development of traffic during its life, which 
can be safely taken at 50 years. Under no circumstances 
should less than 6 ins. of 1:3:6 concrete be used, and in many 
cases from 8 to 12 ins. should be employed. In municipalities 
it is almost universal practice to lay stone block pavements 
between sidewalk curbs, but on highways outside of urban 
districts such curbs do not generally exist. In such cases, 
where sand cushions are employed, it is essential that cement- 
concrete edging should be constructed on each side adjacent to 
the stone block paving. 

Properties of Stone Blocks 

Although trap rock, limestone and quartzite have been 
used in the manufacture of stone blocks, granite and sand- 
stone are generally employed, the use of the former largely 
predominating. Indepehdent of the kind of rock from which 
stone blocks are manufactured, they should be of such quality 
that they will resist abrasion, shocks, crushing and weathering 
and will not become round and smooth under the action of 
traffic. Furthermore, they should be of uniform quality and 





texture, without seams, scales or discolorations. Fig. 3 shows 
wear of granite block paving due to tracking of heavy traffic. 
Specifications 

In specifications it is highly desirable to include specific 
requirements for toughness, percent of loss in the Deval abra- 
sion test, and crushing strength. Without doubt the tough- 
ness test is more universally used in specifications than any 
other. This test, however, is primarily a criterion of the qual- 

















FIG. 1 (TOP): TYPICAL STANDARD STONE BLOCK 
PAVEMENT IN FRENCH URBAN DISTRICT. FIG. 2 
(CENTER): TYPICAL STONE TRACKWAY, LIVERPOOL, 
ENGLAND. FIG. 3 (BOTTOM): WEAR OF GRANITE 
BLOCK PAVING DUE TO “TRACKING” OF HEAVY 
TRAFFIC. 


ity of the block to resist shock. It is therefore important that 
the maximum allowable loss by abrasion, the measure of the 
quality of the block to resist wear, should be specified. 


Minimum Crushing Strength 
The inclusion of a minimum crushing strength is at present 
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a debatable question among paving engineers. Frequently the 
statement has been made that it is unnecessary to include this 
test, which is the criterion of the block to resist crushing un- 
der heavy concentrated tire loads, as all granites used for pav- 
ing blocks show a crushing strength above 20,000 lbs., the av- 
erage specification requirement. Such, however, is not the 
case, as granites tested on work with which the writer has 
been connected showed a crushing strength per square inch as 
low as 15,500 lbs., and several showed crushing strengths of 
about 19,000 lbs. Often it is taken for granted that a granite 
which shows a fair toughness and a high hardness always 
possesses a high crushing strength. Such is not the case; for 
example, the granite having a crushing strength of 15,500 Ibs. 
showed a hardness of 19.1 and a toughness of 8, whereas a 
granite block which showed a crushing strength of 21,500 Ibs. 
had a hardness of 18.4 and a toughness of 4. 
Minimum Requirements for Granite and Sandstone 


The minimum requirements for granite blocks should be 
that the granite should have a percentage of wear of not more 
than 4.5, a toughness of not less than 8 and a crushing strength 
of not less than 20,000 lbs. per square inch. Sandstone blocks 
should fulfill the above requirements, except that the crushing 
strength should be not less than 16,000 lbs. per square inch. 
The acceptance of blocks based on testing should be along the 
same general lines as in the case of the acceptance of paving 
brick—that is, blocks from every shipment for a given con- 
tract should be tested. 

Size of Blocks 

The best practice specifies that the blocks shall be not less 
than 8 nor more than 12 ins. in length on the wearing face; 
not less than 3% nor more than 4% ins. wide on the wearing 
face, and not less than 4% nor more than 5% ins. in depth. 
In some cases, especially if the granite has a high toughness 
and a low loss on abrasion, excellent pavements have been 
constructed with blocks 7 to 11 ins. in length and with an av- 
erage width and depth of 4 ins. . 

Dressing 


If a first-class granite block pavement is to be constructed, 
rigid specifications covering the dressing of the faces of the 
block must be used. The 1917 specifications of the American 
Society of Municipal Improvements, quoted herewith, satisfac- 
torily cover this detail: 

“The blocks shall be so dressed that the faces will be ap- 
proximately rectangular in shape, and the ends and sides suffi- 
ciently smooth to permit the blocks to be laid with joints not 
exceeding % in. in width at the top, and for 1 in. downward 
therefrom, and not exceeding 1 in. in width at any other part 
of the joint. The top surface of the block shall be so cut that 
there will be no depressions measuring more than % in, from 
a straight-edge laid in any direction on the top and parallel to 
the general surface thereof.” 

Cushion Beds 

Usually a sand composed of clean, sharp grains, all of 
which will pass a %-in. screen, is used for a cushion. The 
smoother the surface of the concrete foundation and the less 
the variation in the depth of blocks, the thinner it is practica- 
ble to make the cushion, but it should never be less than % in. 
The utilization of a sand-cement mortar in place of sand is at 
present a mooted question, and only service tests of long dura- 
tion can establish its economic value and its advantages or 
disadvantages. It has been suggested that if a good bitumi- 
nous cushion could be provided, it would undoubtedly be pref- 
erable to either a mortar or a sand cushion, but its increased 
efficiency must be carefully considered to determine if its use 
would justify the increase in cost. 


Laying Rectangular Stone Blocks 


After the cushion bed of sand has been uniformly spread, 
the stone blocks should be laid in courses at right angles to 
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the curbs or edgings, except at street and road intersections. 
An easy method of laying the blocks to line and grade is to 
use iron pins and lines, the latter being at a fixed height above 
the finished surface grade between adjacent pins. Transverse 
grade lines between stakes and templates are also successfully 
employed for this purpose. The blocks should be so laid that 
all joints are as small as possible, not over % in., and so that 
all longitudinal joints shall lap by at least 3 in.—see Fig. 4. 
After laying, the blocks should be rammed—see Fig. 5—to a 








CORRECT METHOD OF LAYING STONE 
PAVING BLOCKS WITH THIN JOINTS. FIG. 5 (CENTER): 
BLOCKS RAMMED TO SOLID BEARING, TO EVEN CON- 
TOUR AND TRUE CROSS-SECTION. FIG. 6 (BOTTOM): 
HOT MORTAR FLUSHED TO SURFACE OF BLOCKS AND 
PUSHED INTO JOINTS BY SQUEEGEES. 


FIG. 4 (TOP): 


solid bearing, the wearing surfaces of the blocks being in even 

contour and true to the desired cross-section. The ramming 

should closely follow the laying, as otherwise the blocks are 
liable to be tilted by being walked upon. 
Filling the Joints 

The primary objects to be attained, in the filling of joints 

in stone block pavements are, first, permanent imperviousness; 

second, a stable filler flush with the wearing surfaces of the 

blocks; and, third, in the case of urban districts, a filler which 

will permit openings to be economically made in the pave- 

















JuLy, 1918. 


ment, which condition implies that operations of removing 
and restoring sections of the pavement may be done at a min- 
imum cost and that practically all the blocks may be reused. 
Tar-pitch-sand and asphalt fillers, possessing essential physi- 
eal and chemical characteristics, will satisfy the three condi- 
tions stipulated if properly used. Well-constructed cement- 
grouted joints comply with the first and second essentials, but 
not with the third. 


Different Kinds of Fillers 


The following excerpt from the 1918 report of the commit- 
tee on roads and pavements of the American Society of Civil 
Engineers ably covers the relative merits and disadvantages 
of using the different kinds of fillers: 

“The joints should be filled with water-proof material. For 
this purpose a Portland cement-grout, asphalt or some other 
bituminous filler is generally used, and in some cases sand is 
mixed with a bituminous material in order to increase the 
toughness of the filler. All these fillers give good results, but 
with cement-grout the cost of taking up and restoring the 
pavement over cuts is increased over that of a bituminous 
filler, as in many cases blocks are broken in taking them up, 
and it is difficult to clean the cement from the individual 
blocks and also to keep the traffic from the cut or patch while 
the grout is setting after the pavement has been restored. An- 
other disadvantage of the cement-grout filler is that it is high- 
ly important that it be perfectly set before traffic is allowed 
on the pavement, and in large cities it is almost impossible to 
keep traffic from the pavement, after it is laid, for the neces- 
sary length of time.” 


Brodie’s Specification for Tar-Pitch-Sand Filler 


The modern practice of using a tar-pitch-sand filler was 
first developed by John A. Brodie, city engineer of Liverpool, 
England. His standard specification for a Welsh granite or 
syenite block pavement is as follows: 

“For heavy traffic sets 5 ins. to 8 ins. long by 4 ins. wide 
by 6144 ins. deep are used; they are paved in bonded courses 
upon a foundation of Portland cement concrete. For the heav- 
iest traffic, for example, streets in the neighborhood of the 
docks and warehouses, where loads of 30 tons on four wheels 
are not uncommon, the thickness of the foundation is 8 ins., 
but for ordinary heavy traffic 6 ins. is the depth adopted. A 
cushion of fine gravel % in. thick is interposed between the 
sets and the foundation, and the joints, after being filled with 
dry shingle, are grouted with a hot pitch and sand. mixture.” 


Best American Practice with Tar-Pitch-Sand Fillers 


The best American practice with tar-pitch-sand fillers calls 
for a tar-pitch, having a melting point of about 50 degs. C., 
heated to between 150 and 200 degs. C., and mixed with as 
much hot sand, all of which passes a 20-mesh sieve, as the tar- 
pitch will carry, but never less than a one tar-pitch to one 
sand mortar. After being thoroughly mixed, the hot mortar is 
flushed on to the surface of the blocks—see Fig. 6—and pushed 
into the joints by squeegees or other tools. It is good practice 
to go over the joints at least twice and fill all cavities which 
can be found. To insure good work, two points should always 
be borne in mind: first, the sand should remain uniformly sus- 
pended in the hot tar-pitch; second, the joints should be dry 
at the time of pouring. 

The American practice of using asphalt and cement-grout 
fillers will not be described or discussed, as the methods em- 
ployed have become well standardized through many years’ 
experience in the construction of brick pavements, as well as 
stone block pavements. 


Durax Pavements 


Small stone block pavements known as Durax have been 
laid to a considerable extent in England. The principal fea- 


ture of the pavement is the small, irregular size of the blocks, 
approximating cubes 2% to 4% ins. in size. 


At the present 
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time practically all blocks are made with specially designed 
machines—see Fig. 7. An efficient operator at one machine 
can make on an average 2,400 blocks in a 10-hour day. They 
are sufficiently irregular, both in size and shape, to permit 
them to be laid in ares of circles of comparatively small radii 
and so that the joints will not be excessively large. By laying 
the courses in circular ares practically none of the joints are 
parallel to any line of traffic. In Europe these blocks have 














FIG. 7 (TOP): 


MACHINE FOR MAKING DURAX PAV- 
ING BLOCKS. FIGS. 8 AND 9 (MIDDLE AND BOTTOM): 
STRINGS STRETCHED BETWEEN IRON PEGS FOR 


GUIDES IN PLACING DURAX STONES 
ADJACENT ARCS ARE SPRUNG. 


FROM WHICH 


been used to a great extent in resurfacing the broken stone 
roads where the traffic is too heavy for the macadam and to 
some extent on city streets. They have been used to a slight 
extent on pavements in some cities in the United States. 

The current practice in constructing a Durax stone block 
pavement in England is typified by the method used in laying 
the Durax pavement on Victoria Road, in Eltham, in 1913. 
On a prepared macadam foundation tarred sand was laid to 
such a depth that, after the Durax cubes were rammed, the 
depth of sand was between 4% and ¥% in. The alignment of 


the blocks and the number of arcs in a transverse section were 
controlled by iron pegs driven into the macadam foundation 
Strings stretched between 


prior to the laying of the blocks. 








these iron pegs served as guides for the placing of the stones, 
from which adjacent ares sprung—see Figs. 8 and 9. The 
largest cubes were laid at the center of the arcs and adjacent 
thereto, while the smallest cubes were laid near the springing 
lines. The ares were so laid that the’ cords averaged 3 ft. 6 
ins. and the middle ordinate varied between 9 and 10 ins. 
After the joints of the blocks were filled with clean stone chips, 
the blocks were well rammed. The final operation consisted 
in pouring the joints with hot pitch and covering the surface 








DURAX 


PAVEMENT—POURING 
JOINTS WITH HOT PITCH AND COVERING SURFACE 


FIG. 10 (TOP): 


WITH GRAVEL. FIG. 11 (BOTTOM): 
ISHED DURAX PAVEMENT. 


SURFACE OF FIN- 


with gravel—see Fig. 10. The surface of the finished pave- 
ment is shown in Fig. 11. The cost of this Durax pavement 
was 8 shillings ($1.95) per yard super, with foundation, the 
work being carried out by contractors under a 5-year mainte- 
nance contract. The blocks used in the pavement were fur- 
nished by the Durax Dustless Roads, Limited. This company 
manufactures these blocks in three grades, having the follow- 
ing limiting edge dimensions: 7 to 9 cm. (2% to 3% ins.), 
8 to 10 cm. (3% to 4 ins.), and 10 to 12 cm. (4 to 4% ins.) 
One grade is furnished for the construction of a given pave- 
ment. 





The McClintock Cube Pavement as Developed in 
Monroe County, New York 

McClintock, County Superintendent of Highways, 
Monroe County, Rochester, N. Y. 


By J. Y. 


The McClintock cube pavement was devised by the writer 
to remedy the defects and to take full advantage of the good 
points of macadam pavement. Following macadam, it was 
assumed that if the individual stones were cubical in form, 
the greatest wear could be secured from the material. These 


cubes should be made as small as would resist the crushing 
action of wheels, so a cube about 2 ins. in dimension has been 
adopted. 

During the past eight years they have been manufactured 
of different materials and stretches of the road have been laid 
Cement 


in this county under varying intensity of traffic. 


MUNICIPAL AND COUNTY ENGINEERING 






VoL. LV—No. 1. 





concrete cubes, when made by local town labor from gravel 
alongside the road, are found to be inexpensive, but do not 
successfully withstand the freezing and thawing. Although 
we feel that cement cubes made with selected material would 
stand up pretty well, yet to date, the best results with this 
pavement have been obtained by the use of vitrified shale of 
which a number of miles of pavement near the city and in the 


_city of Rochester have been laid. Possibly, the most success- 


ful cubes laid were those made from local clay mixed with 
coal ashes, and also cubes made of local clay mixed with a 
percentage of refractory clay brought from New Jersey. The 
cubes are laid on a foundation usually 5 ins. thick of broken 
stone with the joints filled with fine material. 

Some of the best pieces have been laid by town superin- 
tendents, using local farmers for labor. The pavement rides 
smoothly and is lasting; it does not have any tendency to 
shove; it does not require periodical oilings; in fact, it furn- 
ishes one of the most promising systems of pavement now in 
use. 





National Military Highways 
By George C. Warren, 142 Berkeley St., Boston, Mass. 


In times of war it is impossible to think of important com- 
mercial highways without thinking of military highways as 
one and the same. Good roads in times of peace are one eco- 
nomic means toward preparedness for war. In fact, except 
that war includes munitions and other means of destructive 
offense and defense, what is war preparation if it is not highly 
efficient emergency business? 

Brigadier-General William M. Black, Chief of Engineers 
of the United States Army, who will be readily credited with 
being one of the highest authorities in the world on such mat- 
ters, says: 

“The part that is not working itself out is the co-ordination 
of the roads of the various states so that we will have through 
highways. The general government has to look beyond state 
limits. It has to get through routes, and it should be able to 
require that an improved highway system of one state con- 
nects with the highway system of another state. As a rule, 
the highways most needed for federal purposes will be those 
that will also be most used for commercial purposes, and it is 
simply a question of having such federal supervision as will 
see to it that the most needed roads are built first. 

“It is scarcely necessary to tell you what transportation 
means to the commercial life of the country; and steps must 
be taken, and those promptly, if we expect to make the most 
of our national strength and play the part cut out for us over 
on the other side. The time for talk has gone; action now is 
imperative.” 

Gen. George W. Goethals, Chief of Ordnance, who, perhaps 
above all others, is known by the public as a practical military 
engineer who “does things,” and does them efficiently and 
promptly, is quoted as saying: 

“If the state should await the return of lower cost prices 
there will result attendant loss of business and consequently a 
higher ultimate cost of all things considered, and any differ- 
ence in cost would not warrant such a curtailment of the en- 
terprise, and so far as that viewpoint is concerned, in the 
opinion of many economic authorities, lower construction price 
conditions will never return.” 

Representative Greene, of Vermont, in an article in the 
Army and Navy Journal, says: 

“It is obvious, when one stops to think of it, that if the 
construction of public roads under federal aid continues, with- 
out some eye to the possible use of those roads for military 
purposes, they will not be constructed in such a manner as to 
permit the transportation of the army and its supplies in time 


of great necessity.” 
Taken together, these brief quotations state the fundamen- 
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tal, present United States road problem in a nutshell. Given 
any road improvement project which is important commer- 
cially, either in developing agricultural, manufacturing or 
mining sections, or relieving the stress on the steam or elec- 
tric railroads, and we have a “Win-the-War” measure of the 
highest importance. Given a connecting chain of such roads, 
and we have what would be needed for moving troops and mu- 
nitions in times of active conflict in such sections. 

We read in the daily papers at this moment that the gov- 
ernment is seriously considering the expenditure of $1,000,- 
000,000 in improvement of the railroads. It is in no criticism 
of that project, and, in fact, it is in appreciation of the impor- 
tance of improvement in railroad facilities, which, until we 
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The floor 
In photo No. 1, State Road 3, 
Dona Ana county, built some six years ago, the design was 
made to have the lower downstream edge of the floor about 


is used, depending entirely upon traffic conditions. 
is 8 in. thick and 16 ft. wide. 


3 in. below the bed of the arroyo. This is for the reason that 
should the lower edge of the floor be on grade or rather above, 
it will act as a weir with the result of scouring out below, en- 
dangering the crossing. By placing the floor just below grade 
the result is that each flood immediately covers the flooring 
with sand and gives it absolute protection, and maintains the 
grade of the stream bed. This necessitates cleaning off the 
sand, a couple of hours’ work, but is much cheaper than try- 
ing to protect the scouring out effect if the floor is too high. 

















LEFT: 
RIGHT: 


were put to the test of war, we all thought were most highly 
efficient, but it is without knowing whether one billion is too 
much or too little, that the writer wishes to go on record as 
saying that he believes that, dollar for dollar, any amount 
wisely expended in high-grade road construction is fully as 
important and will accomplish fully as much as a “Win-the- 
War” measure as expenditure in railway improvement. 

May we not hope that the government will approach the 
matter from that point of view, and let “National Military 
Highways” and “National Railways” go hand in hand as two 
of the most important factors of war activity. 

Beyond the matter of “Win the War,” such a policy is the 
most important preparation for assisting the world in recon- 
struction immediately after the Allies have won the war. 

It is perfectly clear to all that in the reconstruction period 
the United States will be the most important factor, as it is 
now the most important factor in war activity, without which 
assistance it is clear the war would have been lost to the Allies. 





Unusual Types of Roads and Road Structures De- 
signed for Conditions in New Mexico 
A. French, State Highway Engineer, Santa Fe, 
New Mezico 


By James 


The views shown herewith are out of the usual line of 
road and road structures found in the burned area, and are 
adopted for many reasons and conditions obtaining in New 
Mexico. ; 

Concrete Floorings 

The concrete flooring is a type of structure used in the 
dry sand arroyos (dry streams) that are subjected to floods 
probably once or twice a year following cloudbursts, and 
more particularly where the sand is light and of a drifting 
nature. They are also only adaptable to arroyos where the 
stream bed has a gradient lighter than about 4%. They are 
generally built of coarse rubble concrete on the bottom and 
finished off with a superior mixture of concrete, though in 
many places suitable to materials available, a 1:3:6 concrete 


(NO. 1, SEE TEXT) CONCRETE FLOORING ON STATE ROAD NO. 3. 
(NO. 7) TYPE OF PRAIRIE ROAD USED IN 





IN DONA ANA COUNTY, NEW 
SANDY, GRASSY PLAINS COUNTRY. 


MEXICO. 


No. 2 is a sample of a concrete flooring just being finished, 
May 31, 1918. The picture does not show well its relative lo- 
cation as described in No. 1. This is one of several floorings 
on State Road 32 in San Juan county. 

No. 3 is a type used where the arroyo bed is rock or not 
likely to scour below the overflow. A small culvert is used 
to carry off the low water. A covering ef concrete on the 








NO. 3—TYPE OF ROAD FLOORING USED IN NEW 
MEXICO WHERE ARROYO BED IS ROCK OR NOT LIKE- 
LY TO SCOUR BELOW FROM THE OVERFLOW. 


rock surface would answer the purpose just as well, but of 
course would change the profile and grade of the road. 

Nos. 4and 5 are concrete floors, but owing to the elevation 
of the floor, protective work:must be carried on on the down- 
stream side after floods. These two floorings are on State 
Road No. 3, in Otero county. . 

No. 6 is a flooring on State Road 32 in San Juan county, 
just completed. Md 

Type of Prairie Road 

No. 7 is a type of prairie road much used in the sandy, 
grassy plains country. These roads are constructed by de- 
vices built to drag out the two ruts—cost about $5 per mile, 
and where the soil and grass conditions are favorable, last 
for many years without maintenance. They are very fast for 
auto traffic and give comfortable riding. They are adapted 
to light, flat grades only. In this particular picture there is 
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no runoff from storms and the road is five years old without 
one cent of maintenance. This particular stretch shown is a 
tangent some 15 miles in length—State Road 9, Socorro coun- 
ty. 
Road Through Heavy Sand 

No. 8 shows a type of road through heavy sand. The sand 
is removed to the hardpan below and sloped on the side oppo- 
site to which the prevailing winds blow to about 1 to 3. This 
keeps the road clean of sand. The only rain that falls on the 
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The contractor was greatly handicapped by the shortage of 
labor and particularly so by the slow delivery of material due 
to poor transportation facilities. 

The drainage system required 1,330 ft. of 39-in. segment 
block sewer and 688 ft. of 30-in.; also 1,650 ft. of 24 vitrified 
sever pipe, besides the necessary laterals of smaller pipe con- 
necting the catch-basins. There were 21 standard and 12 
special catch-basins and 14 manholes. This work required 
4,000 cu. yds. of trench excavation, which was all done by 























UNUSUAL TYPES OF ROADS AND ROAD STRUCTURES FOR CONDITIONS IN 
See Text) Sample of Concrete Flooring; (Nos. 4 
(No. 6) Concrete Flooring on Road No. 32 in San Juan County; (No. 8) Type of Road Through Heavy Sand; (No. 9) 


Top Row: 
Bottom Row: 
Type of Cattle Guard. 


(No. 2, 


road is in the road section itself. There is no water runoff 
from the surrounding country. The layer of sand at this par- 
ticular place averages 5 ft. in depth; State Road 18 in Chaves 
county. 
Cattle Guard 

No. 9 shows a type of cattle guard. These are crossings 
through fences to prevent cattle getting past. In the road 
center between the guides is a floor grating. Cattle will not 
pass over them. These guards are necessitated at fences in 
the cattle grazing counties. Gates are provided alongside of 
the guards for teams and wagons. 





Construction Plant and Methods Employed in Paving 
Seven Streets With Brick in Mt. Vernon, Ohio 


By Arthur A. Graham, Paving Contractor, Mt. Vernon, O. 


The work here described consisted of the paving of seven 
streets in the city of Mt. Vernon, Ohio, with the necessary 
drainage to take care of the surface or storm water. Work 
was commenced on July 29, 1916, and completed Nov. 17, 1917. 


NEW MEXICO. 
end 5) Concrete Floors on Road No. 3 in Otero County. 


hand and backfilled with a Double-Quicgk power back filler. 
The paving proper necessitated the moving of about 12,000 cu. 
yds. of dirt, which was loaded by hand and hauled on dump 
wagons to various lots and dumps near the work. 

Much of the curb was set in advance of the grading so as 
to eliminate the tearing up of the street far in advance of the 
work and the possibility of winter catching the contractor 
with the street in bad condition. The fall of 1916 found the 
contractor with about 50% of the work completed; two streets 
being entirely completed and work had been done on all but 
one of the other five, yet he had only one-half block of street 
that was not open to traffic. 

There was in all 12,750 ft. of Berea sandstone curb and 
8,000 ft. of cement curb and gutter. The sub-grade was rolled 
with a 5-ton tandem Springfield steam roller. The same roller 
was used on the brick. All brick were of the repressed type 
and the Ohio State Highway tests were required. The filler 
used on all streets was tar and was all poured or tracked. 
There were 25,000 sq. yds. regular and 1,350 sq. yds. of hillside 
brick, all on a 6-in. concrete base of 1:3:6 mix. Local gravel 











VIEWS ON BRICK PAVEMENT CONSTRUCTION IN MOUNT VERNON, OHIO. 


Each View Illustrates Use of Mathews Gravity Brick Conveyors, 


Center View Shows Template for Striking Off the Sand Cushion. 
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was used as it came from the creek bars. The base was struck 
off by a double template made of two planks, spaced about 12 
ins. apart and dragged along the curb. The sand cushion was 
struck by the same template; 1-in. strips being nailed on the 
under sides where riding on the curb. 

In general the contractor worked 3 gangs of men under 3 
foremen and superintended all the work personally. 

Matthews gravity brick conveyors were used on the work, 
two 16-ft. conveyors on rollers being used to convey the brick 
from the side of the street to the setters. The contractor also 
had a 12-ft. section, same as above, that he used to unload box 
ears. After the center of the car had been pitched out the 
conveyor was placed so the apron would just come outside of 
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which is rich in oil, coal, grazing and agricultural resources. 
The heavy traffic accompanying the recent development of 
these important resources has made the dirt roads nearly 
impassable. 





Some Hints On the Construction and Maintenance 
of Asphalt Pavements 
By C. A. Mullen, Milton Hersey Co. Ltd., 84 St. Antoine St., 
Montreal, Quebec 


Hauling 


Hauling asphalt to the street is not attended with any very 
great difficulty. Cities should insist that the wagons be tight 














VIEWS ON BRICK PAVEMENT CONSTRUCTION AT MOUNT VERNON, OHIO. 
Left: Rolling Subgrade with Tandem Motor Roller. Note Use of Berea Sandstore Curbing. Right: Pouring the Tar Filler. 


the door, and it was found to be very handy to take the brick 
from this and place them in the wagons. 
Personnel 
While this work was in progress W. S. Anderson was city 
engineer, C. G. Snow, director of public service and A. S. 
Blinn, consulting engineer to the contractor. The writer was 
contractor on this work. 





Okmulgee County, Oklahoma, Warrenite Roads 
On May 30th, after 10 days’ trial, Judge Higgins, of Mc- 


Alester, Okla., holding court in Okmulgee, decided in favor of 
the contract and defendants a suit brought by certain taxpay- 
ers to enjoin the carrying out of a contract awarded in Decem- 
ber, 1917, for the laying of 55 miles of Warrenite road, and 
grading and draining of 63 miles additional. 

The taxpayers voted a bond issue of $800,000 for the im- 
provement and the bonds were sold at a premium of $40,000 
in the year 1917. The contract was let under plans and speci- 
fications prepared by Harrington, Howard & Ash, consulting 
engineers of Kansas City, Mo., and the contract for Warren- 
ite to be laid on a compressed stone base was awarded to the 
Western Paving Co., of Oklahoma City, Okla. 

The plaintiff raised and stubbornly fought every possible 
statutory jurisdictional and practical question. 

Depositions were taken in all sections of the United States 
and a large number of experts on both sides gave oral testi- 
mony at the trial which lasted from May 20th to May 29th, 
inclusive, including several evening sessions. At the conclu- 
sion Judge Higgins, from the bench, decided against every 
point raised by the plaintiff and denied the injunction for 
which the plaintiff asked. 

The roads to be improved connect the cities of Okmulgee, 
Henryetta, Morris and Beggs and the surrounding country, 


enough to prevent the material being dropped all along the 
route from the plant to the job. The rest may be safely left 
to the contractor or the manager of the city plant, a minimum 
temperature for laying being provided as a check against 
poorly compressed work, said Mr. Mullen in addressing the 
recent Canadian Good Roads Congress. 

Whether wagons or auto trucks will prove more economical 
is always a local problem. The auto trucks are good for long 
hauls with steep grades, but there is frequently greater econ- 
omy in the wagon for short hauls with flat grades. Provisions 
should be made for the rapid loading and unloading of either, 
but especially the automobiles. The author remembers fig-- 
uring on one job that it cost 1 cent a minute to have a horse- 
drawn wagon of 3 tons capacity stand for its load, and 5e per 
minute for a 5-ton auto truck. After that we built a loading 
hopper. 

Canvas covers on the trucks are very good at all times, 
and especially in chilly weather when the crust of the mixture 
would otherwise become too stiff for proper raking. They 
should be so arranged that there is a 3 or 4-in. air space be- 
tween the cover and the load; as this not only saves the cover, 
but also provides much better protection for the hot mixture. 

One cent per inch yard mile is a good formula to remember 
when considering the cost of hauling asphalt paving mixtures. 
That is, it cost about 1c to haul enough mixture to lay 1 sq. yd. 
of asphalt pavement 1 in. thick and weighing about 100 lbs. 
on a street one mile from the mixing plant. Multiply le by 
the thickness in inches of the pavement, and that by the num- 
ber of miles between the plant and the job. This is a rough 
and ready rule that should not be used as a basis for a bidding 
estimate, but it will help in quickly considering the compara- 
tive advantages of various available plant sites. It was the 
basis of a large asphalt hauling contract in New York City at 
a time when team hire was $6 a day. 
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The mixture should be dumped on the street on some spot 
outside of where any part of that particular load is to be laid, 
and all of it should be handled into place for raking by up- 
turning the shovel at the place of deposit. Asphalt mixtures 
should not be cast long distances through the air to scatter 
over the foundation upon which they are to be placed. This 
is particularly true of those mixtures ranging from stone-filled 
sheet asphalt te bitulithic, in which such a casting about is 
likely to cause serious segregation. 

Painting abutting surfaces of headers, curbs, manhole and 
handhole boxes, and so forth, is an old custom, and, we think, 
a very good one. The asphalt cement used for this purpose 
should be the same as that with which the mixture is made, 
and sufficient of it should be applied to be effective. If this 
detail of the work is worth doing at all it is worth doing well, 
and not in the skimpy careless way we so often witness on 
both contract and city work. 

Sweep the foundation clean before placing the surface upon 
it. The investment is too great to be endangered by the neg- 
lect of a detail that costs so little. The roughened concrete 
surface that is preferred for asphalt paving requires some care 
in sweeping to make certain that all the small depressions 
are reasonably free from dust and dirt and loose material. 

Laying asphalt in the rain is not as serious a matter as 
one would at first suppose. Experience has demonstrated that 
sections of pavement laid during quite heavy rainfalls have 
lasted quite as well as other sections placed when the weather 
was more favorable. This is not a plea for selecting rainy 
weather to lay asphalt surfaces, but for the costly mixture 
that is frequently hauled to the dump because some inexperi- 
enced engineer thinks a little moisture from above during the 
laying will cause an asphalt pavement to fail. We do not rec- 
ommend laying in puddles of water, however, and every pos- 
sible precaution should be taken to avoid bad weather. 

Leveling and raking mixture requires more skill and at- 
tention than it usually gets. The raking process should be a 
kneading into place with the tines of the rake, so that about 
the same weight of mixture will cover each square inch of the 
foundation. Only in this way can a pavement be laid that wil 
get equal compression under the roller and that will be of 
equal density throughout. We believe that the depressions 
in asphalt surfaces are frequently due to the further compres- 
sion under traffic of those parts of the pavement that are 
spanned by the wide wheels of the asphalt roller at the time 
of laying. Certainly a roller riding on two dense knobs of 
mixture cannot properly compress the loose material between. 

A true surface is essential in any good paving job, but espe- 
cially is this necessary with asphalt, where every little fault 
may be seen so easily. Also, if there are no waves, there can 
be no rolls; and we often think that many surfaces displace 
partly because the original workmanship left the beginning 
of the wavey condition that later becomes so objectionable. 
A long straightedge, 10 ft. or more, constantly in use, will do 
much for any paving job. 

The straight-line crown is used more extensively each year 
with all types of pavements, but it has special advantages in 
the case of asphalt, where there is so much objection to the 
little shallow puddles of water that form on the center of other 
crowns directly following a rainstorm. The purpose of the 
crown is to shed water, and it should be made to do that as 
effectively as possible, with the least necessary drop from a 
horizontal line. One-quarter of an inch to the foot is suffi- 
cient where a straight-line crown is used and the surfacing 
work well done. 

Gutters should be asphalted to the curb. There is no rea- 
son for placing a cement or brick gutter on an asphalt street. 
Whether of asphalt, cement or brick, the gutter should rise 
at the rate ef 1 in. to the foot, or better, for the first 2 or 3 
ft. from the curb, in order to form a decided dish that will 
confine the water in a narrow stream against the curbing in- 
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stead of permitting it to spread several feet therefrom. If the 
same care had been used in forming asphalt gutters with the 
proper rise that was used in laying cement or brick gutters 
on asphalt streets, no one would ever have thought it neces- 
sary to employ the other materials. The flat asphalt gutters 
of early construction have much for which to answer. Proper 
gutters can be formed and compressed with a tamper, and an 
experienced roller man can get into them effectively. 

Asphalt to the street car rail wherever the street railway 
roadbed is good. Where it is poor, compel the company to 
make it what it should be, if possible. There is something 
very disfiguring about a ribbon of blocks along an outer rail 
on an asphalted street, and it is absolutely unnecessary in 
most cases. The way in which the asphalt promoters have 
persuaded cities to lay block pavements along car rails on 
asphalted streets has always appealed to me as diabolically 
clever. These men know that whatever is laid will go to 
pieces where the rail construction is bad, and, by shunting it 
over upon the other material, they avoid the discredit that 
would unavoidably, though unjustly, fall upon asphalt. 

Maintenance 

First construct then maintain your asphalt pavements. 
They should not require any repairs for a number of years 
after laying, except where some defect in construction comes 
to light; but whatever they do need they should get. Repairs 
should be carefully made, with perpendicular edges and prop- 
erly painted joints. An asphalt patch should be left higher 
than the surrounding surface. If properly compressed in the 
making, there will be no sinkage under traffic that will require 
an allowance. Do not leave the surface higher than the car 
rails, manhole boxes, and so forth, against which it is laid. 
This has been tried and abandoned. 

Three methods of maintenance for asphalt pavement sur- 
faces should be considered. There is the simplest way, the 
cutting out of the defective section and replacing it with new 
mixture; the surface burner method has been used extensive- 
ly, with fair results, and the remelting and remixing process 
has been successfully employed in many places. Needless to 
say, all three methods can be used to advantage in every large 
city, each being fitted to different conditions that are sure to 
confront the engineer. 

The remelting and remixing of the old surfaces has always 
seemed to the author the one way that should be more care- 
fully developed, with a view to the future maintenance of our 
asphalted streets. The reuse of the old material, which can 
be made as good as ever at little cost by remelting and re- 
mixing, with possibly a little added soft asphalt to rejuvenate 
it, will effect great economies in pavement maintenance over 
a period of years. The cost of new material is saved, and the 
expense of hauling the old surface to a dump is avoided. The 
trucks must return to the mixing plant, anyway, and they may 
as well carry a load of old asphalt surface as go back empty 
for the next load of mixture. 

Asphalt is in its infancy as a paving material. Each year 
sees larger tonnages of it used for this purpose; and, as paving 
economy is more carefully studied by our public authorities, 
the very clear reasons for its extensive employment as a road 
surface material will be fully appreciated. The more univer- 
sally it is used in any city, the more economically it can be 
handled. 





American Military Roads 

“Military Roads” are ordinarily supposed to mean roads 
like those of France which Napoleon and other French strate- 
gists built a century ago, as means of defensive mobilization 
of troops and supplies. In that old and narrow sense of the 
phrase, we have no military roads, certainly none whose loca- 
tion was governed by military consideration With a view to 
defense against a landing of hostile troops on our shores. 
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Many American Highways Are Military Roads 

But warfare has changed and many of our American high- 
ways have become military roads in the strictest sense. The 
most expert judgment on this point is rendered by General 
Goethals of Panama Canal fame. Prior to our entrance into 
the war he was acting as state engineer of New Jersey, from 
which position he resigned to become Army Quartermaster 
General with direction of transportation. Before leaving New 
Jersey he submitted a remarkable report to the State Highway 
Commission, recommending that it concentrate all its avail- 
able funds this year on New Jersey’s military roads. He listed 
14 such routes, which, if properly and uniformly developed 
and made acceptable for heavy army and civil motor truek 
traffic, would have great military value in facilitating truck 
transportation on a large scale and relieving the railroad con- 
gestion in hauling supplies to the camps, shipping bases and 
quartermasters’ depots. 

New Jersey Military Roads 

All his recommendations were promptly accepted and the 
first year’s levy of a direct tax which, it is estimated will total 
$15,000,000, in five years will be spent in strengthening the 
weak links in the roads which he singles cut as of pressing 
military importance. 

Four of the routes connect industrial regtons with New 
York harbor while other routes are designed at the same time 
to relieve pressure on New York by facilitating use of other 
hitherto neglected shipping points. The quartermasters’ de- 
pots in Philadelphia, the great ship-building plants near New- 
ark, and the war manufacturing centers that are dotted all 
over the northern end of the state are taken into consideration. 
Better roads are also called for to the forts at Sandy Hook, 
the naval station at Cape May and the National army canton- 
ments at Camp Dix and Camp Merritt. He pointed out that 
the only two approaches to the Hudson river were already 
over-burdened with traffic and suggested as regarding of the 
Palisades highway so that the steepest grade will be 7 per cent 
instead of the present 16 per cent. . 

Altogether the report is a masterpiece by a competent army 
officer who fully comprehended modern industrial and eco- 
nomic strategy, the great new feature of this war which makes 
it a contest of nations and industries as well as of armies. 
While no other state has made so comprehensive and expert a 
survey of the military feature of their road systems, there is 
evidence that other jurisdictions are alive to the situation and 
doing their loyal bit on a generous scale. The Goodrich tour- 
ing bureau estimates that America will spend $263,096,610 on 
roads in 1918, which is 82% more than in the biggest previous 
year. 

What Other States Are Planning 

Oregon will spend five times as much as last year. It goes 
for trunk lines into large timber tracts from which must come 
the timber for aeroplanes and wooden ships. Arkansas has 
raised its appropriation from $4,000,000 to $12,000,000. Texas 
and Oklahoma are making high expenditures, the effect of 
which will be to facilitate activities in great oil and farming 
regions. Iowa spent $15,000,000 last year and will do it again, 
extending or improving 6,000 miles of highway. Wisconsin 
is developing a trunk system of roads tapping every town. In 
the northeastern states a new feature of importance is the 
methodical use of snowplows to keep the main industrial 
routes passable the year round for motor trucks. New York 
has just appropriated $1,000,000 specifically for improving the 
route from Buffalo to New York City, for inadequate mainte- 
nance and lack of snowplow work had impeded army motor 
transports from the West. 

Some Backward Districts 

On the other hand, the importance of the subject has not 
been uniformly appreciated everywhere and there are numer- 
ous sections, particularly in the industrial regions, where the 
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national government is being seriously embarrassed by inabil- 
ity to do heavy motor-trucking as a means of getting past rail- 
road congestion. The great movement of army trucks for for- 
eign service on their own wheels from Detroit to the seaboard, 
for example, proved impracticable except by jumping in and 
making wholesale repairs and improvements at defective 
points on the route. 

One impassable mile, one neglectful community along the 
road, is enough to keep a great artery out of use for our mili- 
tary and industrial mobilization. Every state and county 
ought to survey its situation from this angle and do its bit. 
Actual motor truck traffic is no criterion of a road’s possible 
usefulness. The stream of trucks may be going a longer route 
at great cost and delay because a shorter route is in disrepair. 
Or goods may be going by railroad that could easily be carried 
on the highways if some backward township were not saving 
money and suspending road work “on account of the war!” 
Many a community is buying its quota of liberty bonds and at 
the same time ignorantly embarrassing valuable lines of com- 
munication, as effectively as if it had allowed the Kaiser’s 
aeroplanes to demolish the roadways with bombs. 


Testing Roads From Military Stondpoint 


The Goethals report (obtainable from the State Highway 
Commission at Trenton) contains enough explanation of vari- 
ous reasons for identifying certain roads as of military import- 
ance to furnish a fairly satisfactory guide to road authorities 
anywhere. Among the questions which the road commission- 
ers of any jurisdiction should consider, are 

1—Service to army camps. 

2—Service to war plants and to open up sources of raw ma- 

terial such as lumber. 

3—-Service between cities where the local road is on a 

route that might be more freely used. 

4—Alternative routes to relieve overburdened thorough- 

fares. 

5—Reduction of grades that now compel lightening of loads. 

6—Relief to congested railroads. 

7—The suitability of the roadbed for heavy motor truck 

traffic. 


Preparing For Heavy Motor Truck Traffic 


How to make a road suitable for heavy motor truck traffic 
is vital at the present moment. Many miles of New Jersey 
highways have been built of plain macadam and although they 
were not designed to carry modern truck travel, much has 
been accomplished in carrying them through by tarviating or 
otherwise protecting the surface from the thundering motor 
truck and its ponderous loads. 

Much more permanent work has been done using the old 
macadam as a base for a modern, bituminous road. In the 
stress of war times the penetration type of bituminous mac- 
adam with a refined tar binder has been successfully adopted. 
Camp Dix at Wrightstown, N. J., with its miles of interior 
roadway and its approaches from the old state road show the 
possibilities of the penetration macadam for rapid construction 
under war conditions. All winter long the camp roads have 
resisted the pounding of Uncle Sam’s heavy truck units with 
no appreciable wear or deterioration. 

The Jersey problems are but samples. Other communities 
have them but seldom have they been so concretely and clearly 
stated as in the report of General Goethals. 





Reinforced Concrete Pavement on the Baltimore Pike 


The construction of the reinforced concrete pavement on 
the Baltimore Pike is now complete on three sections. The 
Baltimore Pike is known as Route 131 of the Pennsylvania 
State Highway System. The contracts which have been com- 
pleted and which are now being executed were awarded when 
William D. Uhler was State Highway Engineer of Pennsyl- 
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vania. Mr. Uhler is now serving the government in Washing- 
ton in the capacity of lieutenant colonel of the Overland Motor 
Transportation Division. 


Baltimore Pike work consists of 21 miles; contracts for 
which were let in six sections to the following contractors: 
The Juanita company, Philadelphia, Pa.; D. E. O’Connell & 
Sons, Avondale, Pa.; Sutton & Corson Construction Company, 
Ocean City, N. J.; Souder Construction Company, Lancaster, 
Pa.; Dwyer & Company, Philadelphia, Pa., and Neff & Horn 
Contracting Company, Slatington, Pa. 

The three sections which have been completed are those 
under contract with the Juniata Company, Sutton & Corson 
and D. E. O’Connell. The Dwyer company, Neff & Horn and 
the Souder sections will be completed this year, it is expected. 

The concrete on this pavement is a 1:2:3 mix, with a 


VoL. LV—No. 1. 


at each of these points the dirt bed of the road seemed to be 
almost bottomless. Travelers who were unable to get their 
cars through these places were forced to secure aid from near- 
by farms, and to pay a high rate for such services. The same 
condition had prevailed for years, and even showed itself dur- 
ing the wet June of 1916. 
What One Man Accomplished With Explosives in Pennsylvania 

A movement among those who used this road during the 
summer of 1917 resulted in the hiring of one man (only) to 
attempt to “improve” the conditions. An examination of the 
wet sections of the road showed not only the need for a less 
sticky surface, but what was more important, for deep drain- 
age. Several springs fed stagnant ponds along the road, and 
the water seeped through under the track. 

In casting about for a method of excavating the mile or 
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VIEWS OF REINFORCED CONCRETE ROAD ON BALTIMORE PIKE IN PENNSYLVANIA. 


Top: 


Views on Section 4 at Chadsford, Pa., and on Section 2 at Wawa, Pa. 


Bottom: Section 4 at 


Wawa and Section 3 at Mendenhal, Pa. 


thickness of 6 ins. at the,side of the road and 8 ins. at the 
center. The pavement is reinforced throughout with No. 25 
Kahn road mesh. This is a stiff, rigid mesh manufactured by 
a cold-drawn process from one-piece metal plates. Uniformity 
in quality is one of its chief characteristics. It provides a 
taut reinforcement free from kinks and waves. It is delivered 
on the job in large flat sheets, thus obviating the annoyance 
of unrolling coils, cutting to length and holding down in place 
on the roadway. This mesh is laid with its- long axis of the 
diamond across the width of the pavement. The mesh is laid 
approximately 2 ins. below the finished surface of the roadway. 

Several views of the Baltimore Pike on the completed por- 
tions of the roadway are shown herewith. 





Procedure in the Use of Explosives on Road Main- 
tenance Work With Specific Examples 


By W. H. Dawson, Wilmington, Delaware 


Throughout the spring of 1917 a certain 10 miles of road 
in Pennsylvania was in fair condition except for four or five 
sections which lacked drainage. For about one-eighth mile 


more of ditch required, the workman tried plowing, but found 
he could not get a plow to run deep enough to lower the water 
level to any appreciable extent, or to drain it away sufficient- 
ly. Shoveling was out of the question. Blasting then was 
tried, and finally used for the entire job. One-half mile of 3-ft. 
ditch was thrown out by this man in 7 days. 


The ditches blasted were mostly along the road, but at sev- 
eral points cut across the track, where the ground was hard 
and the excavation had to be 5 ft. deep. Still other ditches had 
to be made off from the road, to carry the water through 
patches of timber where it would empty into a creek. The 
ditches in each case were made deep and wide enough to 
gather and hold the water at a depth sufficient to prevent 
softening of the surface of the road. Wherever silt or gravel 
had gathered, or high ground interfered with the free dis- 
charge of the accumulated water into the creek, wide and 
deep channels were blasted. The workman surfaced most of 
the silt during the fall with shale blasted from nearby hill- 
sides. The result of his work is that the entire 10 miles of 
road is hard and smooth in the spring of 1918, even in the 
face of weather conditions more trying than in 1917. 
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An Eastern Maryland Job 

Another incident of a similar nature occurred in eastern 
Maryland. A typical “branch” stream of the section ran 
through a wide depression about 50 ft. deep. The road cross- 
ing this place had been cut down where it came over the top 
of the bank at one side, but the cut was narrow, and drainage 
water followed the wheel tracks. The clay was just porous 
enough to permit slow penetration, and the result for about 
200 ft. was a quagmire which even a horse could not go 
through. 

A young man who operated a farm in the vicinity, after 
failing to secure action from the county authorities, decided 
to remedy the trouble himself—of course with official permis- 
sion. He blasted out ditches 4 ft. deep on both sides of the 
quagmire, going into the sides of the cut to do it. Within a 
few days the soft mud began to harden, and soon the road 
was passable and smooth. 

For Individual Initiative 

These incidents show what can be done with explosives. 
Travelers often wallow through mud-holes day after day, 
wasting time, taking the risk of getting stalled and of dam- 
aging their cars, when an hour or two spent in forcing a 
workable method of remedying the trouble to the attention of 
road officials, or in hiring a man or two to do the work at pri- 
vate expense, would provide a smooth track. Lack of funds 
and lack of men will be urged as reasons for delaying the re- 
pairs, but there is no excuse for permitting such delay to con- 
tinue after a way is pointed out. In every neighborhood there 
are at least one or two men who can be hired to do the blast- 
ing, and in spite of war restrictions, there is not a county in 
the United States where dynamite cannot be procured. 


How to Blast a Ditch 

To blast a ditch requires a crow-bar for making holes, with 
possibly a soil auger and a sledge. In soft ground the bar 
is all that is needed. If stones are encountered the sledge 
will help. In stiff clay the auger sometimes will make them 
faster, particularly the bottom half of each hole. A tamping 
rod such as an old broomstick is also neecssary. 

Before the war, the customary explosive for this purpose 
was nitroglycerine, powder or dynamite of high percentage. 
Experience has proven that low percentage ammonia powder 
will do this work as well, for two reasons. First, the latter 
costs only about half as much, and is more easily supplied, 
because nitroglycerine is demanded in ever-increasing quanti- 
ties in the war. Second, the ammonia powder actually has 
proved that it will throw out the dirt better and dig deeper 
channels with the same depth of loading. 

To use the farm powder, however, electric firing is essen- 
tial. All charges in a series making up one shot, from 10 to 
100 in number, must be fired instantaneously by an electric 
spark. To accomplish this firing, electric blasting caps must 
be used, the charges must be connected together with insu- 
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lated copper wire, and the current must be applied from a 
blasting machine or light or power line. 


Blasting Machines and Caps 

All this is much more simple and inexpensive than it 
sounds. The blasting machines are not expensive, and are 
easily carried about. They nearly always are more convenient 
than light or power current, though electricity in that form 
can be used if it is available. Any electrical expert, or any 
powder company, should be able to give detailed instructions. 
The blasting machines require no particular skill in their 
eperation. They are made for the use of the average laborer. 
The electric blasting caps are like ordinary blasting caps, ex- 
cept that they have small wires fastened in them. Connecting 
the series of charges to make a shot consists simply in twist- 
ing the ends of the wires tightly together. The electric firing 
removes the one objectionable feature of blasting ditches along 
roads—-the danger of the blast to passing travelers. As the 
machine can be made to fire the blast at just the exact instant 
desired, as a gun may be fired by pulling the trigger, danger 
from misfires or hangfires is practically impossible. 

One man can do a great deal of good in a few days by mak- 
ing use of these facilities. A well-drained earth road is not 
equal to a modern concrete highway, but it is possible at a 
good rate of speed at all times, and when the nation’s life de- 
pends as much, perhaps, on conserving our time and energy, 
and getting our work done, as on saving wheat and pork and 
coal, the humble ditch made with a few shots of powder well 
may be a vital help. 





Quantities and Cost of Cement Used in the California 
State Highways 
By A. B. Fletcher, State Highway Engineer, Forum Bldg., 
Sacramento, California. 


When the California Highway Commission was organized 
early in 1912 it made special endeavor, among other things, 
to obtain substantial reduction in the existing freight rates 
for all supplies and equipment; to contract at reduced prices 
with the owners of quarries and gravel deposits for large 
quantities of crushed rock and gravel, and to secure from the 
cement companies an agreement to make a whelesale price 
to the state for the required cement below the going market 
rate for that commodity, all such agreements to last during 
the life of the work. 

The commission early arrived at an understanding with 
the transportation companies, which has lasted up to the pres- 
ent time and under which there has accrued a saving of sev- 
eral hundred thousand dollars to the state. Contracts were 
made with various rock and gravel companies at attractive 
prices, to continue during the construction of the state high- 
ways. 

} Agreement With Cement Companies 
An attempt was made to contract with the cement compa- 
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nies for the cement required at a mill base rate, but the at- 
tempt failed. Finally, however, at a conference at which prac- 
tically all of the cement companies were represented, it was 
decided that bids should be called for for the cement needed 
for each particular section of highway to be placed under con- 
tract, they to bid on the cement at the point of delivery (near- 
est freight station to point of use) and not at the mill, but 
they agreed orally that the price during the life of the work 
should not exceed the sum of $1.40 per barrel at the mill. The 
price for the sacks was to be added to the bid price with the 
usual rebate on the return of the sacks to the mill. 

Until the spring of the year 1917 the cement companies 
kept their agreement absolutely, then the mill base rate was 
advanced in some cases to as high as $1.50 per barrel, and 
later further advances were made until at the present time 
some of the mills are charging $1.95 per barrel at the mill. 

It was stated that the reason for the advance in price was 
because the cement companies considered the oral agreement 
to be nullified when the $18,000,000 bond fund, the first voted 
by the State of California, was exhausted. They would not 
grant the request of the commission that the oral agreement 
should be held to include the entire duration of the state high- 
way construction period. 


Prices Paid for Cement 
The prices paid for the cement are interesting. During the 
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active period when the agreement was adhered to fully (1912 
to 1916 inclusive), the commission paid an average mill base 
price of about $1.33 per barrel. During the whole period, 1912 
to April, 1918, the average mill base price paid for cement de- 
livered was $1.345 per barrel but this average price will be 
greater when all the 1917 and 1918 purchases are delivered. 

It speaks well for the cement companies of California that 
although the cement was rigidly inspected at the mill, at the 
commission’s laboratory, and in the field, of the total delivery 
of nearly 1,750,000 barrels during the years 1912-1917, inclu- 
sive, not a single barrel could be condemned because of failure 
to comply with the specifications. 

The accompanying table gives a recapitulation of analysis 
of cement purchases for the years 1912 to 1917, and a portion 
of 1918: 

RECAPITULATION OF ANALYSES OF CEMENT PURCHASES 

FOR THE YEARS 1912 TO 1917, AND A PORTION OF 1918, 

DEPARTMENT OF ENGINEERING, CALIFORNIA HIGHWAY 


COMMISSION. 


Total Cost 
at Mills 


176,683.24 
317,376.36 
898,403.48 
485,267.31 
150,958.28 
321,064.61 

44,995.75 


$2,394,749.03 


Average 
Mill Base 


Total Deliveries 
Barrels 
142,465.50 $ 
242,514.50 
677,790.25 
355,005.50 
110,990.00 
220,794 
31,552 


1,780,211.75 
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Special Features of Improvements to Main Water 
Supply Lines of Bayonne, N. J. 
By Nicholas 8. Hill, Jr., of Hill & Ferguson, Consulting Engi- 
neers, 100 William St., New York, N. Y. 


Recent improvements on the main water supply lines of the 
city of Bayonne, N. J., included several features, here de- 
scribed, which are of more than ordinary interest and magni- 
tude. Some of these features are of unusual occurrence. 
Among the factors which influenced, in a large measure, both 
the design and construction of the improvements were: 

The laying of a 30-in. pipe line on a right of way across the 
New Jersey Meadows, in portions of which the soil was too 
thick to permit operation of a derrick boat, but so soft that 
grillage had to be provided for derricks and traveling and even 
for workmen; the driving of a cut under 30 tracks of the 
Pennsylvania and Lackawanna railroads, several of which 
carried high-speed traffic, operating trains at times at three- 
minute intervals; the maintaining of all traffic uninterrupted, 
and the prosecution of the work of construction in such a 
manner as to provide at all times an adequate supply of water 
for the consumers. 


Brief Outline of Improvements 


The water supply for the city of Bayonne is brought from 
Little Falls, on the Passaic river, through the pipe lines of the 
East Jersey Water Company, to Arlington, N. J., thence 
through lines of the New York and New Jersey Water Com- 
pany across the Kearny Meadows and along the easterly 
shores of the Hackensack river and Newark bay to the north- 
erly line of the city, where it is delivered into the municipally 
owned distribution system. 

The improvements here discussed were made on that por- 
tion of the lines extending from the north right-of-way boun- 
dary of the Lackawanna Railroad southerly to the north side 


of the Newark Plank Road, or Lincoln Highway. This sec- 
tion, prior to the commencement of the new work, consisted 
of two 20-in. cast iron Ward joint pipes under the tracks of 
the Lackawanna and the Pennsylvania railroads, a length of 
about 500 ft., and the remainder, a length of about 5,600 ft., 
two 30-in. steel lines. Of the last mentioned lines, the older, 
a riveted steel pipe, had been abandoned and the entire supply 
was being maintained through one line. 

The plans for construction and repairs provided for a new 
30-in. pipe for the full length of the improved section, for a 
second 30-in. pipe under the railroads, and for moving and re- 
placing the existing 30-in. steel pipe then in service. A con- 
crete culvert was designed to carry the pipes across the rail- 
road properties in order to facilitate inspection and repairs as 
well as to protect the pipes. 

Consideration of Durability Leads to Choice of Cast Iron Pipe 

Preliminary investigations of the old pipe lines clearly in- 
dicated that one of the most important decisions to be reached 
was in the selection of the kind of pipe to be used for the new 
construction. The elevation at which the pipes were to be laid 
was practically determined by the grade of the proposed 
streets. It was possible to place the bottom of the pipes a few 
inches above mean high water, but, due to capillary action and 
rain water, the pipes at this elevation are subjected to alter- 
nate wetting and drying, with the tendency to hasten disinte- 
gration. Unfavorable soil conditions, due to the presence of 
swamp muck and a rubbish fill containing a large percentage 
of ashes and decaying matter, all pointed to the selection of 
the relatively thick cast iron pipe, because of its durability as 
compared with thin steel pipe. The decision finally reached 
resulted in the adoption of cast iron, and was due in part to a 
consideration of the question of cost. At the time this study 
was being made the steel market was rapidly rising, and while 
there was an upward trend to all prices.of materials of con- 
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struction, the price of cast iron pipe lagged behind that of steel 
to such an extent as to bring the costs per foot of completed 
line of iron and steel so close as to make the selection of the 
most durable material a certainty. 
Supporting the Pipe Lines on Piling 

Having determined on the kind of pipe, the problem of sup- 
porting the lines was the next consideration. Several engi- 
neers who had but recently erected structures and laid rail- 
road tracks in the vicinity of the proposed works were inter- 
viewed and their experiences relative to the subsurface condi- 
tions were obtained. Soundings were also made by prodding 
through the upper layers of muck, and the profile of the top 
of a hard sand and gravel layer was plotted. This was found 
to vary in depth below the elevation of the proposed pipes 
from 10 to 20 ft. Results of borings made for other purposes 
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relocated to conform to the proposed streets, and for this sec- 
tion the condition of loading was such as to require a different 
method of support. Several types of foundations were consid- 
ered, with the final adoption of a reinforced concrete mat. 
The pipes were supported on this by means of concrete blocks 
or cradles placed on 4-ft. centers. The blocks held the pipe 
1 ft. above the mat, so that sufficient working space could be 
maintained between the pipes and the mat. The pipe lines 
were located in the sidewalk space, where the superimposed 
load would never be very great, excepting at such points as 
road and sidetrack crossings. I-beam bridges were provided 
for all sidetrack crossings and bridges were designed for road- 
way crossings where heavy traffic was expected and where 
the cover for the pipes was shallow. 


Where the pipe crossed railroad property, under existing 














VIEWS AT RAILROAD CROSSING OF NEW MAIN WATER SUPPLY LINES OF BAYONNE, NEW JERSEY. 
Top: General View of the Culvert Construction Under Pennsylvania Railroad High Speed Tracks—Excavating for Culvert 


Under P. R. R. Yard Tracks. Pile Bents Supporting Tracks. 
30-in. Pipe Lines—Reinforcing for Top of Culvert. 


in the vicinity were obtained and some wash borings were 
made along the proposed culvert site. All of these investiga- 
tions indicated that, in general, piles would furnish the best 
means of supporting the structure, and the original plans ac- 
cordingly provided for this type of foundation. 

Where the pipe lines were located in undeveloped meadow 
and where there would be no superimposed load on the pipes, 
supports were placed on 12-ft. centers and located near the bell 
end of the pipe. The ordinary pile and concrete cap bents 
were used for such locations. The concrete cap was made 5 
ft. deep in order to bring the pile cut-off below low-water ele- 
vation. No cross-bracing was used, as the piles and caps in all 
cases were imbedded in the soil and the tendency toward lat- 
eral displacement was practically negligible. 

Reinforced Concrete Mat Support 


After the work had been started, a portion of the lines was 


Bottom Row: Culvert Bottom About Ready for Placing the Two 


fill, it was decided to omit pile foundations, as the ordinary 
surface muck had been thoroughly compacted or entirely 
forced outside of these areas by the weight of the railroad 
embankment. Where the culvert crossed the location of the 
proposed new tracks of the railroads, pile foundations were 
used. A timber floor was first placed on the piles in order to 
insure the proper placing of the reinforced concrete for the 
culvert. 
Designing the Culvert Under Railroad Tracks 

The culvert as designed was decided upon after considera- 
tion of various types of protection. The ordinary concrete 
built-in place was estimated cheaper than either large diameter 
of cast iron seconds or large diameter of concrete pipe. As 
compared with the timber and railroad rail protection, the 
added cost of the concrete culvert was thought to be worth 
while in order to provide a means of inspection at all times. 
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The detail design of the culvert was governed somewhat by 
the requirements of the railroad companies, and the Lacka- 
wanna impact formula was used, in which Impact—SxX300 
(L4+300), where S equals maximum stress developed and L 
equals length of span. The following loadings, which pro- 
duced maximum stress, were used: 
Case 1—An axle load of 78,000 Ibs. on 7-ft. centers. 
Case 2—An axle load of 65,000 lbs. on 5-ft. centers. 
Case 3—16,250 lbs. per lineal foot of each track, distributed 

over a width of 10 ft. 

The allowable working stresses, as specified by the rail- 
roads, were: : 
16,000 lbs. per sq. in. for steel in tension. 

650 lbs. per sq. in. for concrete in compression. 

Culvert Location and Sectinn 
The railroad tracks were located on two main levels, with a 























VIEWS ON CONSTRUCTION OF NEW MAIN WATER SUP- 
PLY LINES OF BAYONNE, N. J. 

Top: Excavating Trench Through Swamp Muck. Travel- 

ing Derrick and Locomotive Boiler for Pumps Shown in Back- 


ground. Center: Method of Handling Lengths of 30 in. Cast 
Iron Pipe at P. R. R. Crossing. Bottom: Construction 
Through Ash and Rubbish Fill. View Shows Bridge Abut- 


ments for Propesed Highway, Concrete Mat, and Concrete 
Cradle Blocks for Pipe Lines. 
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difference in elevation of about 12 ft. The low-level tracks 
were located on both sides of the yard tracks, existing and 
proposed, the latter occupying a space of about 500 ft. The 
elevation of the low-level tracks was such that the culvert 
crossing under them would be entirely below the water level 
in the meadows. It was decided, therefore, in order to avoid 
placing the culvert under the high-level tracks below the water 
line, to change the grade abruptly at both sides of the high- 
level fill, at which points the grade of the pipe was changed by 
means of special bends. 

No special water-proofing was used in the construction. of 
the culvert, as its length under the low-level tracks is short, 
and any dead water lying there could easily be removed by a 
small pump if necessary. The culvert section was made just 
large enough to allow for the passage of a man between the 
pipes and sufficient space for caulking on each side. This 
made the total width inside 8 ft. 8 ins. and the height was 
fixed at 5 ft. 

The work of construction naturally classified itself into 
two main divisions, namely, that under railroad tracks and 
that in undeveloped meadows or along existing roadways. 

Construction Under Railroad Tracks 

The construction under railroad tracks was largely under 
the supervision of the railroad officials. In the preliminary 
conferences it was not possible to get the railroad authorities 
to abandon any of the tracks during the process of construc- 
tion, and methods for tunneling under the yard tracks were 
therefore considered. However, just before the work com- 
menced, the railroad agreed to abandon every other pair of 
tracks through the yards, and it was then decided to use an 
ordinary derrick car to remove the excavated material, which 
was loaded onto gondola cars. The pair of tracks maintained 
in service were supported on pile and timber bents with tim- 
ber stringers, all of which were placed by the railroad com- 
panies before the work of excavation was started. The trench 
was tight-sheeted both sides and the earth was excavated be- 
neath the abandoned tracks and under a portion of the sup- 
ported tracks. The culvert bottom and the lower half of the 
side wall was then built, the pipe placed in it and tested under 
hydraulic pressure. The top and upper half of the side walls 
were then placed. The backfill was next made, and as soon 
as the tracks could be relaid the construction equipment was 
moved over to the next two abandoned tracks and the same 
process of construction was repeated. No main traffic tracks 
were abandoned and no traffic interruptions were permissible. 
Slow-down orders were not issued excepting for a short time 
on one of the tracks, which showed some slight settlement. 


Construction Work in Undeveloped Meadows 


In general, traveling derricks were used for construction 
work in undeveloped meadows or along existing roadways. 
Tight sheeting was used for considerable distances along that 
portion of the trench where the meadows had been filled with 
sand dredged from adjacent rivers and which contained con- 
siderable ground water. Where the new construction was ad- 
jacent to the old pipe lines in service, piles were jetted into 
place. 





Importance of Duplicate Pumping Equipment 

The Bellaire, Ohio, water purification plant has been in use 
in that city since 1915 and has produced very satisfactory re- 
sults in so far as the quality of the filtered water is concerned. 
The equipment of the plant and of the water works pumping 
station operated in connection with it has never been entirely 
satisfactory, and there has always existed an uncertainty in 
regard to the ability of the system to continue in service. 

On February 6, 1918, through failure of low-service pump- 
ing equipment, it became necessary to stop the operation of 
the filter plant and in order to maintain a water supply for 
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the city unfiltered Ohio river water was pumped to the dis- 
tributing system. These conditions continued until February 
23, 1918, when repairs were completed and the operation of 
the filter plant was resumed. ‘During these 18 days the citi- 
zens of the city, who had become accustomed to the use of 
filtered water, were forced to depend upon a turbid and con- 
taminated supply. 
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This instance serves well to illustrate the value of dupli- 
cate equipment and the necessity of maintaining all equip- 
ment connected with a water works system in u high state of 
efficiency, says the Ohio Public Health Journal. Serious de- 
preciation of water works equipment cannot occur without a 
serious detriment to the community. 











SEWER DESIGN AND CONSTRUCTION 














Features of Proposed Sewerage Works for St. 
Augustine, Fla. 


The proposed sewerage works of the City of St. Augustine, 
Florida, as reeommended by Alvord & Burdick, consulting 
engineers, Chicago, have some novel features. The principal 
conclusions reached in the report of the engineers are as 
follows: 


Summary of Recommendations 


The population growth of St. Augustine has been com- 
paratively slow, and it seems probable that the permanent 
population of St. Augustine proper will not exceed about 
10,000 people by 1925, with a winter population at the same 
time of 20,000. 

On account of the variation in the number of people in St. 
Augustine during the various seasons, there will be corres- 
ponding variations in the quantity of sewage. The sewers 
must be designed for the maximum flow conditions. 

In our sewer design we have adopted a maximum domestic 
sewage rate of 30 gals. per day per foot of sewer. This is 
based upon an average density of population of five people to 
each 50 ft. lot, with an average water consumption of 100 
gals. per capita per day, and a maximum rate 50% greater 
than the average rate. 

In addition to the domestic sewage, we have provided 
sewer capacity to carry infiltration in the amount of 25,000 
gals. daily per mile of sewer. Although many of the sewers 
will be laid in running sand and water, it is believed that 
using special-joint materials and precautions in laying, the 
allowance of 25,000 gals. per mile is ample. 

The entire area within the present City of St. Augustine 
may be best sewered by dividing the city into 13 districts, 
seven of which have outlets discharging into the San Sebas- 
tian river and the remaining number into the Matanzas river. 
It is estimated that the cost of constructing a complete new 
sewer system, embracing all of the area within the present 
City of St. Augustine, would be $150,000. 

Our investigation has led us to conclude that the sanitary 
sewers now in use in St. Augustine should be replaced. The 
cost of maintenance on the existing sewers is greater than 
the interest on the investment in a new sewer system such 
as is herein proposed. 

Vitrified pipe with special water tight bituminous joint 
materials should be used in the future for sanitary sewer 
construction in place of cast iron soil pipe, which has thus 
far been ‘almost universally used in St. Augustine for this 
class of work. 

On account of the peculiar topography of the City of St. 
Augustine, it is impossible to sewer the central part of the 
city by gravity, and, accordingly, three automatic controlled 
electrically operated pumping stations will be required in that 
area. All of the areas outside of the present city limits can 
be served by gravity sewers. 


The sewage of the City of St. Augustine and its environs 
can be best disposed of by dilution and diffusion through a 
considerable number of submerged outlets discharging into 
the San Sebastian and Matanzas rivers. In view of the 
relatively high tidal variation at St. Augustine and the re- 
sulting high velocities of flow in the San Sebastian and 
Matanzas rivers, this method of disposal will be adequate for 
a long time, if not indefinitely. 


Present Cast Iron Pipe Sewers 


The city is now served with a large number of private 
sewers, there being 36 outlets into Matanzas Bay, and 8 out- 
lets into the San Sebastian River. 

These sanitary sewers are all privately owned, and all 
laid on very flat grades, and of cast iron soil pipe. The 
grades are so flat that even when the sewers were new, the 
velocities were not sufficiently high to make the sewers self- 
cleansing. Accordingly, from time to time, deposits have 
formed in the sewers and they have required a great deal of 
maintenance expense. In addition to the trouble arising from 
the flat grades, an incrustation is. produced in the cast iron 
soil pipe by the large amount of sulphuric acid, chlorine, 
and hydrogen sulphide present in the St. Augustine water sup- 
ply, which combine chemically with the iron pipe. In order 
to ascertain how much this had affected the sanitary sewers 
and their carrying capacities, the engineers had a number of 
the sewers uncovered and broken into. In all cases there 
was found an annular incrustation averaging about 1 in. in 
thickness, which was hard and black, and had a sort of mossy 
or earthy odor. The deposit is too hard to be removed by any 
flushing after it has once formed within the sewers. 

In most cases the cast iron soil pipe shell was almost 
entirely eaten away by the chemical combination of the iron 
with the acids in the water, and the sewage. The incrustation 
then furnished the pipe walls through which the sewage was 
being conducted and when that was broken, no sewer re- 
mained. 


The soil pipe sewers give evidence of having been re- 
paired in many places, and this result of the engineers’ in- 
spection was substantiated by inquiry of Mr. Henderson, 
city engineer, and the local plumbers, all of whom stated 
that the present soil pipe sewers were a source of continual 
maintenance expense to the owners, and a corresponding 
source of revenue to the plumbers. 


Based upon their inspection on the ground, and all the 
data they were able to gather while in St. Augustine, it is 
the opinion of the engineers that very few, if any, of the 
present private sewers can be profitably made a part of an 
adequate sewer system for the City of St. Augustine. All the 
evidence gathered was to the effect that the cost of main- 
tenance of these sewers would be greater than the interest 
on the investment in the new sewers proposed. Accordingly, 
in their design of an adequate sanitary sewer system for the 
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City of St. Augustine, the engineers gave no credit for ex- 
isting sewers. 
Possible Necessity for Future Disposal of Sewage 

At St. Augustine the normal tidal variation is about 4 ft. 
2 ins. The city is bordered on both sides by rivers in which 
the tide runs at relatively high velocities, which will serve to 
carry sewage away from sewer outlets and effect a thorough 
diffusion of the sewage with the tidal waters. The water 
fronts of the city are not suitable for bathing purposes, and 
accordingly, sewage properly diffused so that its presence is 
not apparent to the eye, is not otherwise objectionable. 

On account of this, it is the opinion of the engineers that 
the best method of disposing of the sewage of St. Augustine is 
by dilution through a number of outlets so constructed that 
the sewage is. discharged under the water surface at all 
times. A relatively large number of outlets are preferable 
to a smaller number of outlets, on account of the fact that 
with the larger number there is less sewage discharged into the 
tidal waters at any one point, and accordingly, the sewage is 
more thoroughly diffused in the diluting water. There is 
less likelihood of any nuisance resulting, or of any of the 
effects of the sewage being apparent on the water surface. 
With sewer outlets correctly designed and constructed, the 
dilution afforded by the tidal flow in the Matanzas and San 
Sebastian rivers, will adequately take care of the sewage of 
St. Augustine for the present and for a long time in the fu- 
ture, if not indefinitely. 


Entrance of Roots Through Pipe Joints 


In practically all of the south Atlantic coast cities, a great 
deal of trouble has been experienced with the use of vitrified 
tile pipe on account of the entrance of Palmetto roots through 
the joints. Small roots get into the sewer through the joints 
and after entering the sewer have a rapid growth. In many 
instances they have entirely choked the sewer section. This 
root trouble has been experienced in the St. Augustine storm 
sewers and the knowledge of the danger of sewer obstruction 
from roots without the knowledge of how to make tight joints 
and thus obviate the trouble is the primary reason for the 
adoption of cast iron soil pipe rather than vitrified clay pipe 
for sanitary sewers in St. Augustine. 

The root trouble can be overcome, and has been over- 
come in a great many places by the use of tight joints made of 
jute, and some joint compound similar to the G. K. compound 
made by the Atlas Company of Lincoln, N. J., and the S. P. C. 
compound made by the Standard Paint Company or the “sul- 
phur sand” joint more commonly used along the Atlantic coast 
further north. 


Types of Construction Recommended 


Vrom a study of the effects of the St. Augustine water sup- 
ply and sewage upon cast iron soil pipe, cast iron water pipe 
and vitrified sewer pipe, supplemented by a study of the analy- 
ses of the water, it was the conclusion of the engineer that 
the material which should be used at St. Augustine for the 
new sanitary sewer system is vitrified salt-glazed clay pipe. 
The sewage apparently has no appreciable effect upon this 
material. : 

The engineers further recommend that all joints be made 
by thoroughly eaulking with yarn and finished with some 
joint compound similar to “sulphur sand” or the G. K. Com- 
pound, or the S. P. C. Compound. Any of these materials, 
carefully used, will serve to minimize the amount of infiltra- 
tion which will have to be taken care of by the sewers and 
the pumping stations, and will effectually prevent the en- 
trance of. roots into the sewers through the joints. 

As the nature of the topography is such that in many 
places the velocities of flow in the sewers must be low, it was 
recommended that automatic flush tanks be installed at the 
upper ends of many of the laterals. These flush tanks should 
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flush the sewers about once each day and will assist in keep- 
ing the sewers free of deposits. 


Recommended Plan of Sanitary Sewers for the Present City 
of St. Augustine 

The entire area of the city has -been divided into 13 dis- 
tricts, 9 of which drain to San Sebastian and Matanzas rivers 
entirely by gravity, and 4 of which are drained partly by 
gravity and partly by pumping. There will be four pumping 
stations, each of which will be electricaliy operated, and the 
pumps and motors automatically float controlled. 

Each pumping station will be of concrete and provided 
with a storage reservoir on the suction side of the pumps. 
The provision for storage is very essential where small quan- 
tities of sewage are to be pumped, as, by the use of storage, 
larger pumps, which are less liable to clog, may be used inter- 
mittently with a greater economy than small pumps in opera- 
tion continuously. 

The pumping units will be in duplicate and so arranged 
that either pump may be removed for repairs or cleaning 
without interfering with the operation of the second unit or 
the station. If, from any cause, both pumps should be shut 
down, or the automatic control fail to work, a by-pass will be 
provided, so that when the sewage rises to the elevation of the 
discharge gravity sewer, it will flow into that line until such 
time as the pumps again operate and lower the level in the 
suction storage reservoir. Each pump should be of such ¢a- 
pacity that it will take care of the entire sewage reaching the 
station when operated intermittently, probably not more than 
about half of the time. 

The intermittent operation of the pumps will serve to flush 
the main sewer line, into which the pumps discharge, some- 
what in the same manner as is done by the automatic flush 
tanks. 

The report here considered was prepared by Alvord & Bur- 
dick for the American Park Builders of Chicago, who had the 
contract for a comprehensive city planning report to the city 
of St. Augustine. 





Specifications for Testing Sewer Connections and 
House Drains 


The following specifications for testing sewer connections 
and house drains were prepared by DeWitt H. Wyatt, sanitary 
engineer, 1672 Summit street, Columbus, O., in consultation 
with William C. Groenniger, Ohio state plumbing inspector 
and president of the American Sanitary Engineering Society: 


Cleanouts and Test Openings 


Anticipating the making of the tests specified, cleanouts 
and test openings are specified as follows: 

At the foot or base of all vertical lines of soil and waste 
pipes, at the end of each horizontal line, one made with a full 
size “Y” branch just inside of the foundation wall, near the 
house drain and the house sewer connection, and at intermedi- 
ate points not,to exceed 50 ft. 

Test openings should also be provided in the house sewer 
at points near the branch in the street sewer and at the prop- 
erty line. 

Nature of Tests 

All piping of the drainage or plumbing system shall be 
given two tests by the plumber in charge; first, the roughing 
in with a water, smoke or air test; second, with smoke, both 
to be made in the presence of the proper authorities. - 


Material and Order of Test 


The material and labor for the tests shall be furnished by 
the plumber. The tests shall be made in the following order: 
First, the house sewer and house drain; second, the soil and 
waste vents and all vertical piping; third, the final on the 
whole system. The first and second named tests may be com- 
bined, but the second shall not be made until after the first. 








JULY, 1918. 


House Sewers and House Drains 
The house sewer and house drain shall be tested with the 
water, smoke or air test. The water test shall have a 10-ft. 
head of water and the smoke and air test a 5-lb. pressure. 


Conductor Pipes 


Conductor pipes and their roof connections within the 
walls of the building, or conductor branches on the outside 
system where such branches connect with the house drains or 
are less than 3 ft. from the walls of the building, shall be test- 
ed by the water test. 

Covering of Work 


No part of the plumbing or drainage system shall be cov- 
ered until it has been inspected and tested and approved by 
the architects or engineers and the proper city or state offi- 
cials. 

Water and Air Test 

Soil, waste, vent and inside conductor pipe stacks, and all 
work known as “rough” work between the house drain connec- 
tions to points above the finished floors and beyond the fin- 
ished face of walls and partitions, shall be tested with water, 
air or smoke when the whole stack is completed and topped 
out above the roof. 

The water test shall be applied by inserting a test plug in 
the cleanout or test opening at the base of the stacks and all 
openings in the piping, and completely filling the system with 
water, the water columns to be left standing at least 15 min- 
utes. If the water level remains constant such time, the sys- 
tem shall have been acceptably tested. 

When water is not available, or when there is danger of 
freezing, the air or smoke test shall be used, with a pressure 
of 5 lbs., using an open mercury gauge with 10 in. of mercury. 

Final Test 

When the plumbing and drainage system is completed and 
the water is turned on and the traps filled, it shall be inspect- 
ed and tested with the smoke test. 

Smoke Test 

The drainage system of the buildings and all soil, waste 
and vent pipe stacks installed shall be given their final tests 
with smoke. 

The smoke machine shall be connected to any suitable 
opening or outlet in the system, and when the system is com- 
pletely filled with dense, pungent smoke and the openings 
emit smoke, they shall be closed and an air pressure equiva- 
lent to a 1-in. water column shall be applied and left standing 
at least 10 minutes. If there is no leakage or forcing of trap 
seals, the system shall be deemed air or gas-tight. But noth- 
ing in this section shall be so construed as to prevent the re- 
moval of any cleanout or unsealing of trap to ascertain if the 
smoke has reached all parts of the system. 





Successful Mechanical Cleaning of Sewers at Goshen, 
Ind. 


In the city of Goshen, Ind., the roots from certain large, 
handsome shade trees had found their way to a nearby pipe 
sewer and had entered the joints of the sewer, thus partially 
clogging the structure and impeding the flow. The trees were 
sawed off close to the ground and holes were bored into the 
stumps and acid was introduced into these holes in an effort 
to kill the growth of the roots, and so stop the interference 
with the functioning in the sewer. This attempt was unsuc- 
cessful, as the acid failed to kill the root growth, which con- 
tinued until the sewer flow was entirely stopped. 

A Turbine sewer cleaner was then obtained, and easily 
and inexpensively removed the root growth from the sewer, 
although, of course, it was too late to save the shade trees 
which had been sacrificed. The accompanying illustration 
shows the accumulation of roots removed from this particular 
sewer. 
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The windlass which draws the Turbine pipe cleaner, is 
manufactured and handled by The Turbine Sewer Machine 
Company, of Milwaukee, Wis., is shown in the view resting 
on the manhole top. This windlass draws the cleaner from 
manhole to manhole through the sewer. A hose attached to a 
convenient fire hydrant is used for flushing out the foreign 





ROOTS REMOVED FROM GOSHEN, IND., SEWER 
WITH TURBINE SEWER CLEANER. ROOTS HAD COM- 
PLETELY STOPPED FLOW AFTER TREES WERE CUT 
DOWN. 


matter loosened by the passage of the cleaner. Cleaners of 
this type have been successfully employed by many cities 
throughout the country in removing accumulations of various 
types of foreign materials from sewer interiors. With this 
machine sewers are cleaned on contract, or the apparatus is 
sold outright to the city. 





Features of New Outfall Sewer of City of Los Angeles 


Conditions resulting from the discharge of sewage in the 
Pacific ocean have been improved since the installation of the 
new out-fall sewer and discharge pier in the city of Los An- 
geles at Hyperion. This is not a finished engineering prob- 
lem, however, as the city will necessarily install sewage treat- 
ment works to aid natural dilution in treating the sewage of 
Los Angeles. This out-fall and discharge pier are parts of the 
general sewage disposal works contemplated for the city, and 
were completed in March of this year ata cost of $226,000. The 
construction work was done by force accovut. The pier and 
out-fall sewer comprises a masonry conduit about 4,300 ft. 
long, tunneled through sand hills adjacent to the beach, and 
about 2,000 ft. of wood stave pipe carried out into the ocean 
on a timber pier. 

The entire sewage disposal project will cost about 1,500,000 
and will serve a population of about 1,000,000 people. 

Old Out-fall Sewer and Discharge Pier 

The new out-fall sewer intercepts the sewage at a point east 
of the sand hills mentioned and connects with the old central 
out-fall sewer of the city. This construction was made neces- 
sary by the deteriorated condition of the old central out-fall 
and the discharge pier. The old works will be retained for 
emergency uses. Since the new out-fall sewer has been in use, 
opportunity has been had for inspecting the old line, and it 
has been found that the masonry lining of the old sewer had 
deteriorated, the bricks and mortar being badly worn and the 
strength of the masonry impaired. The new out-fall also has 
greater capacity than the old. 

The old discharge pier extends a distance of 970 ft. into the 
ocean and carries a wood stave pipe about 34 in. in diameter. 
This wood pipe will be filled with water occasionally to keep 
it in working condition until the city no longer needs it. Com- 
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paring the new and old piers, the new pier is twice the length 
of the old and has a depth of water at its ocean end of about 
30 ft. From it sewage is discharged through five outlets, ex- 
tending 18 ft. below the average tidewater elevation. At pres- 
ent the maximum sewage discharge is about 50,000,000 gals. 
per day. 

Gonditions at Out-fall 

There are no ocean currents at the point of discharge to 
assist in the dilution of the sewage. Because of this fact, the 
rate of diffusion is slow and the contaminated area is easily 
identified by the observer. Odors still arise from this locality, 
and neighboring beach cities complain of the pollution of the 
air, so that the treatment plant already mentioned must neces- 
sarily be constructed later on. 

The sewage treatment plant which has been planned to 
supplement the out-fall sewer and discharge pier comprises a 
series of Imhoff tanks and sludge beds on the ocean side of the 
sand hills. These works will cover an area of about 20 acres. 

Elements of Design 

Work on the new out-fall pier and discharge pier was com- 
menced in September of 1916. The first work done was on the 
Bellview avenue out-fall sewer. The total length of the im- 
provement is 6,248 ft. and consists of 4,293 ft. of conduit and 
1,955 ft. of wood stave pipe. The total cost was $226,063. The 
conduit portion of the Bellview avenue out-fall sewer consists 
of brick and concrete masonry and is divided into two sizes: 
5 ft. 9 in. and 4 ft. 4 in., circular sections: These two sizes 
are connected with a length of 84 ft. of 42-in. cast iron pipe. 
The average depth of the conduit, excepting at its east end, 
and at one other point, is about 100 ft. below the top of the 
sand hills. 

Work on the tunnel excavation was started at the west por- 
tal. Later on, the tunnel was driven simultaneously from both 
ends. The excavation work covered a period of 10 months. 
The soil traversed was loose sand, and the average progress 
made was 9 ft. per day per opening. 

Cost Data 

The average cost per foot of the tunnel was $14.90. The 
cost per cubic yard of material excavated was $2.70, of which 
$1.47 was for labor, teams and foremen, and $1.01 for timber 
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and lumber. Work on the air-shaft cost $3.55 per vertical ft. 
and on open cuts cost 50c per cubic yard. -Laborer8 were paid 
from $2.50 to $3.00 per day, and team and driver $5 per day. 


As soon as the tunnel work was finished, the construction 
of the conduit was begun. A length of 3,728 ft. of conduit has 
a diameter of 5 ft. 9 ins. This section comprises an inner cir- 
cle of brick surrounded by an invert of concrete and a 2-ring 
brick arch. It cost $15.81 per lineal foot of conduit. The cost 
of the brick invert was $23.75 per 1,000 brick in place, of which 
$13.04 was for the material. Concrete work surrounding the 
brick invert cost $7.42 per cu. yd. The brick work in the arch 
cost $32.37 per 1,000 brick. A plaster coat % in. thick was 
spread over the invert, and cost 39c per ft. of conduit, or about 
4c per sq. ft. Labor on the conduit cost from $2.75 to $3.50 per 
day, and skilled labor, like carpenters, blacksmiths and elec- 
tricians, were paid $4 a day, and masons $6. The cost of ce- 
ment varied from $1.52 to $1.89 at the factory. Crushed stone 
and sand averaged 80c per ton at the site of the work, and the 
brick cost $8.40 per 1,000 at the job. 


Between the new sewage pier and the larger size conduit 
the section of the sewer is 4 ft. 4 in. in diameter, except for 
the 42-in. cast iron pipe section already mentioned. The cast- 
iron pipe section cost about $22 per ft. in place. The 4 ft. 4 in. 
conduit is under pressure and is of reinforced concrete con- 
struction, while its inner ring is of brick. This brick is a 
special vitrified brick, selected to present the maximum resist- 
ance to erosion and wear. The cost of this brick ring in place 
was $68.79 per 1,000 brick, of which the material alone cost 
$34.91 per 1,000. 

At the outer end of the sewer conduit, the sewage is car- 
ried from a point near the high tide right out into the ocean 
through the 52-in. wood stave pipe line laid on the pier for a 
distance of 1,955 ft. This pier, which is practically level, cost 
$55,717. The fall of this pipe line is only one foot in its entire 
length. The pier cost $28.50 per lineal ft., of which $7.33 was 
for labor and $12.05 for piling. The piling cost from 5lc to 
79c per ft. of piling. Piles 75 ft. long were used at the outer 
end of the structure. The wood pipe cost $9.75 per lineal foot. 
The pipe staves cost $65 per 1,000 ft. board measure. The total 
cost of the pier and pipe line was $38.33 per lineal ft. 
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Design and Construction of New Mechanical Water 
Filtration Plant at Oshkosh, Wis. 


By T. B. Jorgensen, Resident Engineer, Oshkosh, Wis. 


In October, 1913, the city of Oshkosh, with a population 
of between 30,000 and 35,000 inhabitants, located on the west 
short of Lake Winnebago, Wisconsin, acquired the city water 
works, which previously had been operated by a private com- 
pany. In line with other improvements the city engaged Col. 
Henry A. Allen of Chicago as their consulting engineer to 
design and prepare specifications for a new water purification 
plant. 

Contracts 


The work in eonstructing the plant was divided in four 
separate contracts: 1. (Structure; 2. Appliances and acces- 


sories; 3. Elevated steel tank, and 4. Cover to present water 
reservoir. 

The filtration plant is of the rapid sand filter type of a 
capacity of 6,000,000 gallons per 24 hours with provisions for 
a future increase to 8,000,000 gallons. 


The general layout of the plant is so designed as to make 
a complete symmetrical installation when the future pump- 
ing station is added to the new filtration plant. The city will 
require a new pumping station within a few years. The plant 
has a beautiful location on an open square on the lake shore 
adjacent to one of the city parks. 

The construction work was started April 1, 1916, and con- 
tract for the structure was let to Larsen Construction Co., a 
local concern. The filter appliance contract was let to Rob- 
erts Filter Mfg. Co., of Philadelphia, Pa. The contract for 
the elevated tank was let to Wausau Iron Works, Wausau, 
Wis. 

The water containing part of the structure is constructed 
of reinforced concrete, while the balance of the structure is 
made of pressed and wire-cut brick. 

Elements of the Plant 

The plant consists of a 3-hrs. sedimentation basin occupy- 
ing the south side of the plant and 6 filter beds of a capacity 
of 1,000,000 gallons per 24 hrs. each; three located on each 
side of a roomy pipe gallery. 
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The tower, which is located in front of the filter structure 
on the east side, consists of a steel structure supporting a 
steel tank of a capacity of 50,000 gallons. This tower is en- 
tirely enclosed in brick work harmonizing with the balance 
of the structure, with a design of architecture to correspond 
with the entire structure. About the elevation of the tank 
is located four 8-ft. diameter clocks, which are illuminated at 
night. 

The purpose of the elevated tank is to furnish water for 
washing the filters under a pressure of about 40 lbs. per 
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main by means of two 2,500,000 gallon Manistee Iron Works’ 
centrifugal pump units operated by two 25 H. P. electric 


squirrel-cage motors. These are again controlled by an auto- 
matic starter operated by two float switches located in the 
sedimentation basin, and accessible from the operating floor. 
This makes the supply of water to the plant entirely auto- 
matic and eliminates any chances of neglect by the operators. 
Before entering the sedimentation basin the raw water is dis- 
charged into the first and second aerating tanks, in each of 
which are located four aerating devices of Col. Henry A. Al- 




















EXTERIOR VIEW OF PLANT AND VIEW OF OPERATING GALLERY, NEW WATER FILTRATION PLANT AT OSHKOSH. 


sq. in. It is filled from the pressure main through a 3-in. 
pipe, which is again reduced and distributed to each filter bed. 


Course of Water in Passing Through Plant 


The water enters the piant through two 24-in. intakes; 
one of which is now being constructed. The other intake is 
the old intake which is connected to the new plant. This ex- 
tends about 900 ft. into the lake, while the new intake ex- 
tends out 1,200 ft. These intakes discharge by gravity into 
an intake well, which is divided off into compartments, with 
a 24-in. sluice-gate in the partition wall which may be closed 
when it is desired to clean one intake well. 


Aeration 
From this well the water is pumped into the raw water 


len’s patent. Between the two aerating chambers are located 
four vortex whirls whose purpose is to separate any heavy, 
suspended matter there by furnishing a clearer water for the 
sedimentation basin. At the discharge of the vortex whirls 
are connected four -meters—Kreutzberg Volumetric type— 
which again control a chemical proportional feed device for 
the aluminum sulphate solution, which is discharged into the 
first aerating chamber and is thoroughly mixed with the water 
in the vortex whirls, in which the first aerators are dis- 
charged. The second aerators are discharged directly into 
the sedimentation basin. 


The sedimentation basin is divided transversely in two 
separate tanks, connected by four 24-in. sluice gates, which 











VIEWS OF STRAINER SYSTEM, NEW WATER FILTRATION PLANT AT OSHKOSH, WIS. 
Cast Iron Headers Put in Place Preparatory to Pouring Balance of Concrete Wall Enclosing Filter Bed. Right: 
Strainers Can be Removed Without Disturbing 
the Filter Sand, Once in Place, by Pulling Tubes out Through Header into Pipe Gallery. 


Left: 


Tubes in Place in Bottom of Filter Previous to Placing Filter Sand and Gravel. 


Strainer 
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in normal run are kept open, and closed when cleaning one 
of the basins is found necessary. 

A concrete baffle wall runs longitudinally along the center 
of the two basins about 12 ft. from the end walls, thereby 
giving a circular motion to the water from the time it enters 
the basin until it discharges into the 20-in. settled-water 
mains ,which again distribute the water to each of the six 
filters. 

The Strainer System 

The filter beds are equipped with a strainer system of Col. 
Henry A. Allen’s patent. This consists of 20 2%-in. brass 
strainer tubes, placed 1 ft. apart in’ V-shaped valleys, con- 
structed in the filter-bed floor. These strainers are perforated 
and collected into a cast iron header located in the concrete 
wall. To this header is connected the settled-water influent 
and the filtered water effluent. 

The discharge of the waste water is carried into a con- 
crete tank which is again drained to the lake at convenience, 
for the reason that a very small fall between the waste main 
and the lake could be obtained. 

The problem of draining the sedimentation basin was also 
made difficult for the same reason and considering that the 
floor of’ this basin is below lake level. This was taken care 
of in the following manner: 

In the floor of the basin there was concreted a 12-in cast 
iron drain pipe with a 12-in. sludge valve closing the inlets 
to the drain from the floor. This drain discharges into a 
sump on the outside of the basin and from these discharges 
tank. From this sump it is lifted up and discharged into 
the waste water tank by a vertical motor driven centrifugal 
pump unit. 

Operating Gallery 

The operating gallery is beautifully mounted and up-to- 
date, being equipped with marble operating tables on which 
are mounted “Loss of Head” gauges and rate controls oper- 
ated by a venturi meter on each effluent line from each filter 
bed. , 

All valves which are in continuous use, are hydraulically 
operated. A pleasing feature is the white enameled brick 
railing built in conjunction with the operating tables, which 
adds greatly to the neat and sanitary appearance. 

On the second floor is located the laboratory, toilet and 
locker room and aluminum tanks and storage for alum. 
The laboratory is completely equipped and beautifully mount- 
ed, the toilet and shower room is equipped with marble walls 
and partitions and red tile floors. 

The city is having plans made for planting the grounds 
around the plant for shrubbery and lawns to harmonize with 
that of the adjoining park. 

_The writer was in charge of the construction work from 
the beginning up to the present time. We are now remodel- 
ing the reservoirs and working on the new intake. The writer 
designed the greater part of the concrete for this plant. 





The Control of Stream Pollution—A Problem in Eco- 
nomics : 
By Earle B. Phelps, U. S. Public Health Service, Washington, 
D. C., Consulting Sanitary Engineer, Interna- 
tional Joint Commission 


The art of sewage and industrial waste treatment has ad- 
vanced to such a point that it is now possible to discuss upon 
sound economic principles the. troublesome question of general 
policies for the protection of streams against pollution. It is 
in no sense implied that perfection has been reached or that 
further important developments need not be looked for; and 
it is fully recognized that each improvement in methods nec- 
essarily shifts the entire economic balance. The general fact, 
however, remains that stream pollution is contrcilable within 
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reasonable limits, and that the real problem of the moment is 
not how to prevent pollution, but where, when and to what 
extent is prevention called for. 

The time has passed for the advocacy of streams of pristine 
purity, although this fact has not*yet been fully recognized by 
legislatures. The time has likewise passed when the deliberate 
destruction of stream resources may be continued for private 
gain, under the guise of necessity or of inherent right. This 
is an age of conservation, and conservation of stream re- 
sources means the maximum economic development and use of 
all the various valuable functions of the stream. 

Conflicting Uses of Streams 

Our inland waterways are capable of a variety of uses, some 
of preponderating, some of minor, importance. These uses are 
often in natural conflict, so that the development of one may 
interfere with or even prevent the continuance of another. 
Water supply and waste disposal are examples of two such 
conflicting uses. The situation frequently arises in-which the 
same stream must be used for both purposes and both are 
essential. Such conflicting and apparently incompatible uses 
of water obviously cannot be permitted without restriction and 
control, and even then they are impossible except through the 
interposition of remedial or protective works. Under proper 
control, however, an upper riparian community may discharge 
its community wastes into the water supply of a lower com- 
munity, if there be interposed between the two, sewage treat- 
ment works or water purification works, or both. . Similarly 
vessels navigating the Great Lakes may imperil the water sup- 
plies of the lake cities, but this danger may be entirely elimi- 
nated by proper protective measures upon the vessels. 

Extremes in Legislation 

The control of these matters has hitherto been a function 
of the states, and, although the problem of control involves a 
most careful balancing of public and private rights in a nat- 
ural resource of inestimable value, the legislation that has 
been enacted shows for the most part no appreciation of its 
magnitude or complexity. On the one side we find enactments 
of the utmost severity, which are incapable of proper enforce- 
ment, or which would, if enforced, lead to an unnecessary ex- 
penditure of public funds. At the other extreme, some states 
have permitted stream pollution to reach a point where the 
resulting destruction of economic values is in no way justified 
by the public or private gain that is made possible thereby. 

Shortcomings of Present Stream Control Measures 

The shortcomings of the present situation as regards 
stream control are manifold, but they are in large measure 
traceable to one fact. Stream pollution laws have been en- 
acted or proposed laws refused enactment, not on the basis of 
a scientific inquiry into the requirements of the case, but to 
meet the needs of a single kind of use. In general the public 
health needs and interests have been held paramount, and 
rightly so, but the control of stream pollution is a matter dis- 
tinctly broader than its public health aspects, however impor- 
tant these may be, and it cannot properly be exercised as a 
public health function merely. To base stream pollution laws 
entirely upon the public health interests, or, what is worse, 
upon a misconception of what the true public health interests 
are, is insufficient and unsatisfactory. It is in the same cate 
gory, but far more disastrous, to resort to a test of force be- 
tween the public health and the industrial interests as to 
whether or not there shall be any control at all. 

Proper Basis for Stream Protection 


The only proper basis for a policy of stream protection is 
the principle of the conservation of stream resources, or the 
maximum beneficial use of the stream. The application of 
this policy involves a study of all the various uses of the 
stream and of the value of each. From a purely economic 
standpoint, if for no more potent reason, the protection of life 
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and health demands first consideration, and that protective 
policy is best which best protects the public health and permits 
the maximum utilization of the other valuable properties of 
the stream. The safeguarding of a public water supply, how- 
ever, may be accomplished in one of several ways, and it will 
serve to exemplify the principle if this case be considered 
somewhat fully. 


Safeguarding Public Water Supplies 

Under certain circumstances the entire population may be 
removed from the tributary drainage area. This is quite feasi- 
ble and economical when the interests of a large city come into 
conflict with those of a very sparsely settled country region, 
and has been done in a few instances. At the other extreme, 
the water course may be given over to waste disposal and 
abandoned entirely as a source of domestic water supply. 
With proper restrictions as to limits of permissible pollution 
under these conditions, this procedure is often a proper and 
economic one, 


Streams Used for Water Supply and Waste Disposal 


More frequently, however, an intermediate condition of af- 
fairs prevails, namely, one in which the stream must be used 
for both purposes. These cases call for the most careful treat- 
ment, each one upon its merits. If there be no alternative 
source of water supply, then stream pollution must ‘be much 
more severely limited than’ if readily accessible alternative 
supplies exist. The possibilities, limitations and cost of water 
purification and of the treatment of sewage and industrial 
wastes, must all be considered in the final solution. If, for ex- 
ample, sewage and waste disposal were very cheap and effi- 
cient, and water purification expensive and uncertain, a very 
different result would be obtained upon balancing the eco- 
nomic possibilities of the situation than would follow were 
the reverse the case. 


Relative Distribution of Costs 


Again, the relative distribution of the costs, involving the 
respective sizes of the populations and the values of the indus- 
tries affected, must also be taken into account. Small com- 
munities and industries have, in the past, been completely 
wiped out in order to make room for the development of a city 
water supply; and it has frequently been suggested that cities 
faced with heavy responsibilities for the protection of down- 
stream water supplies could better afford to install new water 
supplies at their own expense than to enter upon the expen- 
sive system of sewage treatment that the situation might oth- 
erwise demand. 

In this case the larger community assumes the entire finan- 
cial responsibility for a benefit which it alone enjoys, the 
smaller community being deprived of its use of the stream. 
In general, however, the situation is complicated by more 
nearly equal populations in the two communities and a neces- 
sary joint use of the stream. The principle of maximum ben- 
eficial use still holds, but the distribution of the responsibility 
is not so simple. 

In order to simplify the matter somewhat, let it be as- 
sumed for the moment that the two communities are consoli- 
dated so that the financial- burden is equitably distributed. 
Then the proper engineering solution could readily be arrived 
at. There is a determinable balance between the costs and 
limitations of water treatment and of waste disposal which 
could be worked out for the joint community and which 
would most economically meet the situation. This, then, is 
the solution of the problem if the distribution of responsibility 
be eliminated. It is the best possible arrangement that can 
be arrived at from the point of view of the whole population 
and of the maximum beneficial use of a natural resource. Is 
it not then the equitable solution as between two communities 
that each is entitled under the law to such a reasonable use 
of the waters as will not restrict a similar reasonable use on 
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the part of the other? To test this question it may be well to 
apply the principle to a few actual cases. 


Pollution of Boundary Waters 


The international Joint Commission has before it the ques- 
tion of the pollution of boundary waters between the United 
States and Canada. Under the waterways treaty of January 
11, 1909, these waters may not be polluted by either side to the 
injury of health or property upon the other. In other words, 
this treaty applies the common-law principle of riparian 
rights to the broad international situation. 

A board of eminent engineers from both countries, called 
together by the commission to advise in the matter of reme- 
dial measures, recommended: 

“In waterways where some pollution is inevitable and 
whefe the ratio of the volume of water to the volume of sewage 
is so large that no local nuisance can result, it is our judg- 
ment that the method of sewage disposal by dilution represents 
a natural resource and that the utilization of this resource is 
justifiable for economic reasons, provided that an unreasonable 
burden or responsibility is not placed upon any water-purifica- 
tion plant and that no menace to the public health is occa- 
sioned thereby.” 


Adjustments Between Water Purification and Sewage Treat- 
ment 


In the case of those situations in which the degree of pol- 
lution does place an undue burden and responsibility upon 
water-purification plants, the writer later recommended purifi- 
cation treatment of the sewage, only to such a point as would 
permit the treatment of the polluted water by water-purifica- 
tion plants with a reasonable margin of safety. This recom- 
mendation was made, however, only after a thorough study of 
the possibility of sewage treatment had shown that the re- 
quirements finally adopted were reasonable and feasible and 
that additional requirements would have been excessively ex- 
pensive in view of the minor benefits that would be conferred 
upon riparian water users below. 

This is the adjustment that would likewise have been made 
were there but one party interested. It represents the eco- 
nomic balance suggested by the engineer, and appears to be 
the only possible satisfactory adjustment among the various 
interests, each of whom is permitted thereby to deprive the 
other of a certain portion of his rights to the use of the waters. 
The sum total of such deprivation, however, is made less under 
this arrangement than under any other, so that it complies 
with the condition of maximum beneficial use. 


Pittsburgh Sewage Disposal Problem 


A second example may be cited from the history of the 
Pittsburgh sewage disposal problem. In 1910, Hazen & Whip- 
ple made an extensive investigation into the whole question of 
the feasibility, desirability and cost of collecting and treating 
the sewage of the Pittsburgh district for the purpose of pro- 
tecting the water supplies of Ohio river communities. The 
estimated total cost of the project, including the capitalized 
cost of operation, was about $46,000,000. Hazen & Whipple, in 
summarizing their report, state: 

“The advantages of carrying out this. scheme have been 
considered with reference to water supply conditions in the 
Ohio valley and in regard to other matters. It is believed that 
all the water supplies in the Ohio valley in the State of Penn- 
sylvania probably represent an investment of not more than 
$2,000,000 or $3,000,000, and a sum much smaller than this 
would suffice to provide a supply of water of unquestioned pur- 
ity for all of these works. 

“Carrying out the complete scheme of sewage purification 
would not serve to improve in any important degree the exist- 
ing water supply conditions in this district or in the Ohio river 


below the state line. 
“It is clear that the advantages to be gained will not justify 
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the expense of purifying the sewage, and it cannot be recom- 
mended.” 

Plainly the inference is that the maximum beneficial use of 
the stream is the desirable condition, regardless of the fact 
that this condition actually deprives a lower riparian com- 
munity of certain of its rights. While no suggestion of recom- 
pense is made, it is clear that the equities are not satisfied 
until the city has purehased the rights which are thus in- 
fringed. This, however, does not affect in any way the funda- 
mental engineering problem. ~- 

Concerning the rights of the lower communities, Mr. N. S. 
Sprague, superintendent, Bureau of Construction, says in for- 
warding Hazen & Whipple’s report: 

“As a business proposition it would be many times cheaper 
for the city, provided the laws would permit, for the city to 
build the necessary water filtration works for these supplies or 
possibly supply them with water from the plant at Aspinwall, 
or, if this is impracticable, to build a new central plant below 
the city adequate to supply the needs of this population.” 

Although this statement does not deal with the city’s re- 
sponsibility for damage done to water supplies, it does suggest 
the financial advantage of paying for that damage and pur- 
chasing the right to continue it rather than correcting the 
condition. It also suggests the practical difficulties that lie in 
the way of any such equitable and desirable settlements. 
These are, first, the stream pollution laws of the state, and, 
second, the lack of legislative provision, by which such ar- 
rangement might be legally and easily entered into. 

; Divided Jurisdiction 

The entire situation is further complicated by the fact that 
most of the great rivers of the country are interstate, in that 
they flow from one state to another or constitute state bounda- 
ries. This fact brings to the problem the added confusion of 
diverse state laws and divided jurisdiction. Within the boun- 
daries of a single state metropolitan sanitary districts offer a 
possible, although somewhat difficult, solution. Upon the in- 
terstate streams, however, even less can be done. Massachu- 
setts specifically exempts from its stream pollution laws its 
two greatest streams, which are year by year becoming more 
and more fouled and concerning which the public sense of de- 
cency is becoming progressively duller and less exacting. Ohio 
and other states, which have attacked the intrastate problem 
in a progressive manner, have openly or tacitly made similar 
exceptions. 
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The Drainage Area Unit 


Obviously the minimum legislative and administrative unit 
for the satisfactory control of stream pollution is the drainage 
area of the stream. This provides a single jurisdiction and 
uniform control over the entire stream. The plan of “rivers 
boards,” made up of representatives from each county through 
which a principal river or its tributaries flow, has been tried 
out in England, where a great deal of study has been given to 
the problem of waterways protection. The plan has worked 
out satisfactorily, although the Royal Sewerage Commission 
has pointed out the disadvantage of diverse measures of con- 
trol among the various rivers boards, especially as it affects 
competing industrial establishments. A central governmental 
authority has been recommended in addition to the rivers 
boards. 

For Federal Control of Stream Pollution 


In this country federal control over the pollution of the in- 
terstate streams is very definitely indicated as the only feasi- 
ble plan of securing a uniform policy and unified watershed 
jurisdiction. As stream pollution is but one phase of. the 
broader matter of waterways development and control, con- 
cerning which the federal policy is at present well advanced 
and rapidly progressing, it seems fitting and logical that the 
control of stream pollution in interstate waters should ulti- 
mately lodge in the hands of a waterways commission or such 
other body as may hereafter be constituted to maintain and 
develop the waterways of the nation. 

With the problem in such hands, the principle of maximum 
beneficial use could be applied without confusion and without 
injustice. All the equities could be preserved and the costs 
appropriately distributed. It would then be possible to substi- 
tute a scientific and economic development and use of stream 
resources for the present unsatisfactory and wasteful misuse: 

This program leads to unification, wholesome restrictions 
based upon the principle of maximum beneficial use, and an 
equitable distribution of benefits and responsibility; the other, 
to further diversification, increasing argument for the repeal 
of existing restrictions because of their obvious futility, and 
continued spoilation of a natural resource, the property of the 
whole people, for the benefit of a favored few. 

This problem is one of national importance; it deals with 
resources which cannot be wasted or destroyed without affect- 
ing the wealth of the nation as a whole; its solution will be 
found only in federal control. 
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Using Los Angeles Aqueduct Water for Irrigation 
Purposes 


By C. W. Geiger, 721 8S. Hope St., Los Angeles, Calif. 


City water that formerly went to waste in the Santa Clara 
River, is now being sold to the beet growers in San Fernando 
Valley at reduced rates. Because of the extreme dryness of 
this part of the state, beet growers petitioned the water com- 
mission of Los Angeles for adequate water for irrigating the 
beet fields. After a thorough investigation of the conditions 
by the’ water commission, the request of the beet growei's was 
granted. In doing this, the commission could not be charged 


with discrimination, because the United States Food Adminis- 
tration had asked that every assistance be given the beet 
growers to enable them to put in their crops, so that any pos- 
sible sugar shortage next season would be relieved. 

The water has been going to waste down the Santa Clara 


River; and is not required by orchardists for irrigation pur- 
poses at this season, so the commission decided that it would 
be better to obtain this revenue, even at a reduced rate, than 
to permit the waste to continue. Many thousand ranchers 
would also be in desperate straits at the present time, April 
25, if it were not for the adequate water, that is taking the 
place of the delayed rains. 
San Fernando Valley First Irrigated in 1917 

During 1917, the Los Angeles department of public service 
and the Los Angeles aqueduct were the instruments by which 
a small inland empire was added to the city’s resources. The 
San Fernando Valley, containing more than 100,000 acres of 
irrigable fertile land, in 1917 for the first time received the 
full flow of the aqueduct. The valley three years ago, with 
its great uncultivated areas, formed a wide contrast with the 
fertility of the region under irrigation at the present time. 

In 1914, within the area now served by aqueduct mains, the 
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total irrigated area was approximately 3,000 acres. In 1917, 
this area had been increased to more than 30,000 acres and 
during 1918 it is estimated that an additional 30,000 acres will 
come under irrigation. The crops produced in 1917 were esti- 
mated at more than ten times the value of those produced in 
the same district three years before. 

During the height of the irrigation season the consumption 
of water at times equaled the full flow of the aqueduct, or 
nearly 260,000,000 gals. every 24 hours. 

Two Impounding Reservoirs 

In 1914, one year after the aqueduct was completed, the 
auantity of water required for domestic purposes was being 
delivered into the city’s mains. The large surplus designed to 
be used in irrigation until such time as the city’s domestic 
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men was at work during the greater part of 1917, and its 
activities were accelerated by the most modern of electrical 
and gasoline motor equipment. Over 25,000 tons of steel and 
55,000 barrels of cement have gone into the engineering 
structures installed. The camp at Raymer, near the town of 
Van Nuys, with its durable portable houses, office buildings, 
warehouses, machine sheps and stores, in its heyday had a 
population of 500 workers and served as the general headquar- 
ters for the engineering organization. As fast as pipe lines 
were laid, taps" were made, the land was flooded, then plowed 
and the crops planted. 


As a result of water in adequate quantity now available 
throughout the valley thousands of acres of lemon and orange 
groves are being planted along all the foothill slopes and there 
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CONSTRUCTION VIEWS ON LOS ANGELES AQUEDUCT IRRIGATION 
Dinky Engine and Dump Cars Used in Construction of Chatsworth Reservoir; Earth Transported in Cars and 


Left to Right: 











DEVELOPMENT. 


Dumped into Sump—Excavated Material Dumped into Sump and Washed into Place by Hydraulic Jets—Steam Shovel Excavating 
for Chatsworth Reservoir—View of High Flume on Chatsworth High Line Crossing a ‘‘Wash.” 


needs called for its more important use, was valueless for 
the reason that no means had been provided for distributing 
it. To this end, two irrigation districts were formed and 
bonds to the amount of $2,996,000 were voted and sold. As 
soon as the money was available, the department of public 
service at once began construction along the engineering 
plans that had already been prepared. These called for the 
building of two great impounding reservoirs as a part of the 
city storage system, 13 miles of concrete supply conduits and 
nearly 300 miles of great steel trunk lines and smaller laterals 
ramifying the valley from one end to the other. These smaller 
lines bring the water, under high pressure, to within a quarter 
mile of every piece of land in the valley. Cross mains at very 
low cost put the water in front of every man’s door. 
Conduit Construction and Pipe Laying 

The work of conduit construction and pipe laying was ac- 

complished in the short space of 18 months. An army of 800 


is in the making now a region as productive as the San Gab- 
riel valley. 
Reservoirs Under Construction 


Adequate quantity of irrigation water is guaranteed at all 
times by the San Fernando reservoir, 24% miles seuthwest of 
the town of San Fernando, which has been brought to a stage 
of completion where it provides storage for 3,747,000,000 gals. 
of water. As an additional safeguard the public service de- 
partment acquired 1,300 acres in the vicinity of Chatsworth 
Park and in October, 1917, began the construction of a reser- 
voir exceeding in capacity the San Fernando. Over 200 men 
are now employed and this number is being increased as rap- 
idly as additional living accomodations are provided. It is 
the desire of the chief engineer, to complete the work so far 
as partially to fill the reservoir for use during this summer. 

When weather conditions permit, work will be carried on 
day and night. On two of the five dams and dykes that are being 
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built, the core walls have been excavated, and for the largest 
of these a steam railroad has been built in the reservoir site. 
The cars are loaded by steam shovels, and the material carried 
to the top of the dam, where it is sluiced into position in the 
dam by pumping machinery. It is estimated that by this 
means 3,000 cu. yds. of material per 16-hour day can be placed 
in the dam. For the conduit that is to supply the reservoir, 
all rights of way have been obtained and a camp to house 150 
men has been built near Chatsworth. There is approximately 
15,000 ft. of concrete lined and covered conduit to be built, 
and the excavating machines are already at work. The engi- 
neers’ estimated rate of speed is 300 ft. of completed ditch per 
day. 
Artesian Wells to Supplement Stream Flow 

A number of artesian wells are to be sunk in Owen’s valley, 
to supplement the flow of the Owen’s river, in case the drought 
conditions in the valley and the mountains tributary to it con- 
tinue. There is a tremendous artesian water supply under the 
land owned by the city in the valley. In case rain or snow does 
not fall in sufficient quantities, the flow of the river may fall 
off, and it is to protect the city next year or the year after, in 
case the dry spell continues, that these wells will be sunk. 

The water capacity of the Chatsworth reservoir is 8,958,- 
000,000 gals., enough water for Los Angeles’ use for 75 days, 
were all the other sources shut off. This reservoir will be an 
auxiliary to San Fernando reservoir, completing a chain of 19 
basins to store and handle the flow of the aqueduct water. 

The earth is taken out with steam shovels. A permanent 
camp has been established for employes and will be maintained 
until the. reservoir is completed. It is considered of special 
importance in completing the efficiency of the San Fernando 
valley system, as well as providing additional storage for 
waters needed to operate the power plant. While the two San 
Fernando reservoirs will be capable of meeting the normal de- 
mands of agriculturalists, the Public Service Commissioners 
anticipate an abnormal demand during the active develop- 
ment period, and they will be in position to meet such de- 
mands through drawing upon this new supply. 

The construction plans call for two dams, and four dykes. 
In the largest dam it will be necessary to move from the bed 
of the basin to the dam 740,000 cu. yds. of earth, while the 
second dam will require handling and placing of approximately 
43,000 cu. yds. of earth. The dam is being built by the hydrau- 
lic fill method. The inner and outer walls of earth are 
first constructed, leaving between them an immense basin. The 
earth taken from the bed of the reservoir is dumped into a 
great sump, where it is mixed with water and then hydraulic 
pumped into the basin between the two walls, until the en- 
tire center is solidly filled with packed earth. The entire 
work requires handling approximately 1,020,000 cu. yds. of 
earth, being one of the largest jobs of the kind ever under- 
taken by the department. 

The body of water will be slightly more than two miles 
long, and about one mile wide. The site is a natural basin, 
with hills so located that they can be used most advantage- 
ously as bulwarks for the ends of the dams, and dykes. 

Water was turned into the Chatsworth reservoir on April 
15, 1918. It is estimated that it will require over two years 
to complete the reservoir. 

Cedar Rapids Gets Decision Which Enables City to 
Avert Probable Future Flood Calamity 
By L. R. Howson, Principal Assistant Engineer, Alvord & Bur- 
dick, Consulting Enginecrs, Hartford Bldg., Chicago, Jl. 





Hon. Milo M. Smith, Judge of the Linn County, Iowa, Dis- 
trict Court, on October 9, 1917, handed down a decision in the 
Cedar Rapids River Front Improvemegt case which is of great 
importance in establishing a precedent for disputes involving 
the encroachments by improvements on river channels. 


In this 
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case, the City of Cedar Rapids had delegated its powers with 
regard to river front improvements to a Commission composed 
of five citizens. This Commission, through its consulting en- 
gineer, had outlined a plan by which the original river channel 
would be greatly reduced in area, and had already built a few 
blocks of river wall on the west side of the river in conformity 
with the plan. 

In March, 1917, there occurred a flood, which while only 
moderate when compared to those which have occurred in the 
past and others which may reasonably be expected to occur 
at Cedar Rapids in the future, nevertheless demonstrated to 
Mayor Roth and the other city officials the danger of continu- 
ing a program which would still further reduce the carrying 
capacity of the river channel. The city was powerless, how- 
ever, to alter the plans proposed by the Commission and its 
Engineer. unless it could demonstrate to the court that their 
plans were dangerous and contrary to a safe public policy. , 

History of Case 

The City of Cedar Rapids first became interested in its 
river front problems in 1901, and early in that year engaged 
Mr. Isham Randolph of Chicago, to report upon the improve- 
ment of the Cedar Rapids channel through the city. At that 
time a double channel extended through the main part of the 
city, each part being about 400 ft. in width. Mr. Randolph made 
a report to the city in which he recommended that the west 
channel be closed and that the entire flow of the river be con- 
fined in a single channel 420 ft. in width, between vertical 
concrete side walls. He advised that a channel with a capacity 
of 60,000 cu. ft. per second (the equivalent of 9% cu. ft. per 
second per square mile of drainage area) would be adequate. 
The channel which he proposed would have an average veloc- 
ity of flow of 8.9 ft. per second when carrying 60,000 c. f. s. 

At the time of this report there were no gaging stations 
established on the river and Mr. Randolph, in his report, made 
no attempt to compute from the high water marks the amount 
of flow which had occurred in the past. In 1902, a gage was 
established at Cedar Rapids which has been observed daily 
to date. 

Gage Records 

Within the 15 years covered by the gage records there have 
been four floods in excess of 50,000 cu. ft. per second and 
two of about. 56,000 cu. ft. per second, the last of which oc- 
curred in. March of this year. In this flood the crest height 
was within 3 or 4 ft. of the top of the arches of the concrete 
bridges and within 3 or 4 ft. of the street surfaces in the 
business secticn of the city. The largest floods of record may 
be summarized as follows: 


I akg css canta cw ee eae 70,000 c. f. s 
cachexia sna. thon conte ial see cated 67,500 t= 75,000 c. f. s 
DOES viciheraudeeesass eeu 60,000 ¢. f. s 
BE vin dear ewaethd ium nied aka 52,450 c. f. s 
BE ae hee end cee acm eens 50,500 c. f. s 
BEE. Syescacnvemeeawernos 54,100 c. f. s 
DE cb aa ee ew sdmenee 56,000 c. f. s 


The last four are from Government gagings. 
Plaintiff's Testimony in Trial in District Court 

The trial in the District Court furnished one of the most 
hotly contested battles ever waged in the Iowa courts, occupy- 
ing over three weeks, largely of expert engineering testimony. 

The plaintiffs, the city of Cedar Rapids, introduced the 
expert testimony of Mr. John W. Alvord of Chicago, Gen. Wm. 
H. Bixby of St. Louis, Maj. A. A. Marston of Ames, Iowa, and 
Mr. L. R. Howson of Chicago, all of which tended to show that: 

1. A flood of at least 100,000 c. f. s. might reasonably be 
expected to occur in the Cedar River at Cedar Rapids. 

2. The proposed improvements had a safe capacity of but 
60,000 c. f. s., and were, therefore, inadequate. 

These conclusions were supported by the following data 
which are here abstracted and summarized from the testimony: 
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(a) The average annual flood in the Cedar River is ap- 
proximately 29,000 cu. ft. per second. 

(b) Once in every three or four years a flood in excess of 
50,000 cu. ft. per second cccurs and more rarely greater floods 
have occurred and may be expected to recur. 

(c) In 1884, a flood estimated at about 60,000 cu. ft. per 
second occurred, and in 1851 and 1858, according to the testi- 
mony of old residents, still greater floods occurred, which have 
been variously estimated at from 67,500 to 75,000 cu. ft. per sec- 
ond. 

(d) At Cedar Rapids, the 15, 30 and 60 year period ratios 
of the maximum flood in each period to the average annual 
flood checked very closely the ratios suggested by Mr. Weston 
E. Fuller in his paper before the American Society of Civil 
Engineers. As the past history of the Cedar River has so 
closely followed the average, it is probable that the future 
will also be reasonably close to the average, in which case 
the maximum flood on the Cedar River will be nearly 34% times 
the annual flood, or about 100,000 cu. ft. per second. 

(e) The flood of March, 1906, was caused by a 2%-in. 
rainfall on the drainage area in a period of 7 days. This 
very moderate rainfall did not combine with melting snow to 
any extent, if at all, in producing the flood of 1906. 

(f) A rainfall of not less than 5 ins. in a period of 3 days, 
might reasonably be expected at Cedar Rapids, and while un- 
usual, would be no more unprecedented for that section of 
Iowa than was the 10-in. rainfall in Ohio, which produced 
the 1913 flood. A rate of runoff from the drainage area of % 
in. per 24 hours, would give a flow exceeding 100,000 c. f. s. at 
Cedar Rapids. 

(g) Maps were introduced showing five great rainstorms 
which have occurred in the vicinity of the Cedar River water- 
shed which had precipitations of 8 ins. in 2 days, over areas 
as large as the Cedar River drainage area above Cedar Rapids, 
and 4 ins. to 5 ins. in 2 days, over areas half as large as the 
whole state of Iowa. 

(h) The flood of April, 1917, was caused entirely by melt- 
ing snows. Had a rainfall occurred in connection with the 
melting snows and only increased the runoff 4 in. per 24 
hours, the flood would have approximated 100,000 cu. ft. per 
second. It was the contention of the plaintiffs’ experts 
that a combination of but a moderate rainfall and melting 
snow will produce greater flood flows than have been recorded 
at Cedar Rapids in the past 15 years. 

Defendants Testimony 

The defendants, the River Front Improvement Commission, 
introduced the testimony of Mr. Isham Randolph of Chieago, 
Prof. S. M. Woodward, Dean Wm. G. Raymond of the Iowa 
State University, Capt. W. F. Bickel, Mr. M. L. Fox, and Mr. T. 
L. Warriner of Cedar Rapids, whose testimony was to the 
effect that: 

1. A channel having a safe carrying capacity of 60,000 
c. f. s. would be adequate. 

2. In view of the past history of the Cedar River, at Cedar 
Rapids (which, however, referred only to the past 15 years, 
during which there were gage records available) the maxi- 
mum fiood to be reasonably expected would probably not exceed 
about 60,000 cu. ft. per second. 
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3. The ultimate or spilling capacity of the channel pro- 
posed was 75,000 c. f. s. 

4. The submergence of bridge arches through the city 
when the channel was full to the spilling capacity would not 
be dangerous as the flood debris would be collected at bridges 
further upstream. 

5. The plaintiff, the city of Cedar Rapids, had itself largely 
contributed to the flood hazard by bridge and dam construc- 
tion. 

6. None of the largest recorded storms in Iowa had cen- 
tered over the Cedar River watershed and that, therefore, their 
future visitation was not probable. 

7. Although no investigation had been made, it would prob- 
ably be economically impracticable to provide a channel hav- 
{ng capacity to care for floods which would occur only at rare 
intervals, if at all. 

8. Prof. S. M. Woodward testified among other matters, 
that a combination of rainfall and melting snow would not © 
produce greater floods than either rainfall or melting snow 
alone. 

9. Mr. Isham Randolph testified that Mr. Weston E. Full- 
er’s flood ratio study was a “clever guess masked by engineer- 
ing phraseology” and has no value in a study of expected 
floods. 

The defendants contended from the above testimony that 
a channel such as the one proposed, having an ultimate or 
spilling capacity of 75,000 c. f. s. was adequate. 


Decision of District Court 


Upon the conclusion of the arguments by attorneys, Mr. O. 
N. Elliott, City Solicitor, and Mr. Lew Dennis for the plain- 
tiffs, and Mr. Jas. Trewin and Mr. John Redmond for the 
defendants, the Honorable Milo M. Smith decided the case in 
favor of the plaintiffs, stating that from a clear preponderance 
of the evidence, the Court decided that: 

1. Any further reduction in the Cedar River channel 
would be dangerous. 

2. The channel proposed by the River Front Improvement 
Commission and its engineer, provided for such a reduction 
and public welfare demanded its prohibition. 

3 The channel proposed was inadequate to carry the flood 
water volume reasonably to be expected in the Cedar River. 


This decision restores to the council of the city of Cedar 
Rapids, the power to direct its river front improvement poli- 
cies and insures to the community the safety which can only 
be secured by providing an adequate channel and brought to a 
close in the Lower Court, a case which is said by Judge Smith 
to be “the most important case that has come within my notice 
during the 60 years that I have been connected with the bar, 
either as a practitioner or upon the bench.” 


The writer was in court during the entire trial, and having 
heard the testimony of all of the experts on both sides, has 
undertaken to set forth the pertinent facts of the testimony 
in a complete and impartial resume. 


The River Front Improvement Commission were given until 
April 9, 1918, to appeal, and a few days prior to that date, they 
appealed and the case is now before the State Supreme Court 
for final decision. 
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Installing 17,250 Ft. of “National” Matheson Joint 
Pipe Without One Fitting 


A compound curve in a line made up of 17,250 ft. of 24-in. 


outside diameter “National” Matheson joint pipe installed in 
Ogden Canyon, Utah, is shown in the accompanying illustra- 
tion. 
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Matheson joint pipe is used on lines of this kind because 
it offers a maximum reliability of service and is easily in- 
stalled in difficult places. This type of pipe is also employed 
in city water lines, where certain emergencies often arise 
which make it desirable to have highly dependable pipe—fire 
protection lines, for instance, where suddenly increased pres- 
sure must be anticipated and provided for. 

Physical Characteristics 
The tensile strength of the material from which this pipe 








“NATIONAL” 


COMPOUND CURVE IN LINE OF 24-IN. 
MATHESON JOINT PIPE. 


is made averages about 58,000 lbs. per square inch; its elastic 
limit is in the neighborhood of 34,000 lbs., and it gives an 
elongation in 8 in. of 20 per cent. Coupled with these physi- 
eal properties is uniformity of structure, which offers great 
resistance to corrosion or other forms of disintegration. Cor- 
rosive conditions in service are often so severe that ordinary 
pipe will not last long. It is the nature of the ferrous metals 
to go into solution and be oxidized (or corroded), and this re- 
action is accelerated according to the amount of free acids 
and salts that are in solution, and especially where stray elec- 
tric currents leave the pipe. Since electrolysis has become an 
important factor in the durability of pipe underground, the 
necessity of pipe protection has become more apparent. 


“National” Coating 

Even without a protective coating, Matheson joint pipe 
makes a durable installation, but for certain abnormal under- 
ground conditions a form of protection is given by “National” 
coating. This coating is applied in the following manner: 
The pipe is first eleaned, then dipped in a special bituminous 
compound, where it remains until the pipe has assumed the 
same temperature as the bath. It is then removed and allowed 
to cool, after which it is spirally wrapped with fabric which 
has been saturated with the hot bituminous compound. The 
coating thus applied is about 5/64 (.078) of an inch thick, 
while ordinary paints or bituminous dips rarely exceed 1/100 
(.010) of an inch. Arguments have been advanced that be 
cause it is necessary to coat pipe, the pipe itself must be weak. 
As a matter of fact, practically all pipe, which is to be laid in 
the ground, is given a bituminous coating of some kind. 

A great advantage of this pipe is that small variations in 
alignment and grade are taken care of by the joint itself. By 
using short lengths of pipe, expensive fittings and pipe bends 
can be avoided, for the increased number of joints permits 
considerable deflection in the line. Note the compound curve 
in the illustration, made in this manner. Not a single fitting 
was used in the full length of this 17,250-ft. installation. 


Economies 
To carry a given pressure, “National” Matheson joint pipe 
weighs less per foot than any other pipe. This reduction in 
weight is a very important factor, as it lowers transportation 
expenses, cost of handling and rehandling, and facilitates in- 
stallation. 
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In the saving of lead this pipe joint stands above all other 
joints, not only for the reason that there are fewer joints per 
mile, due to the comparatively long lengths of the pipe obtain- 
able, but because less lead is required to make each joint. The 
pipe is in use from British Columbia to Mexico; it has been 
laid in all sorts of soil—-in damp ground, in earth impregnated 
with alkali, sulphur and arsenic; in many places where other 
pipe has given out after a few years, this pipe today is in 
service almost as smooth, inside and out, as when first laid. 
In fact, it is usually the case that the capacity of a line of this 
pipe is outgrown by the increased size of a town and has to be 
taken up to make way for larger pipe. The smaller pipe is 
then cleaned and redipped or coated and installed in other 
parts of the line, thus rendering a lifetime of service, for in 
cases of this kind the pipe is usually found to be as good as 
new, the coating only having deteriorated after long use. 





The Division of Coal Consumed Between Units of 
Light and Water Plants 


By W. G. Kirchoffer, Sanitary and Hydraulic Engineer, Madi- 
son, Wis. 


At first thought one would hardly expect that it would be 
possible to fire a steam boiler for the operation of an electric 
light plant and a water works pump so that by a simple alge- 
braic equation it would be possible to determine what portion 
of the coal went for the operation of each unit. Such a solu- 
tion may not be possible in all cases, but here are two illus- 
trations where it is strikingly true. 


Fort Atkinson, Wis., Plant Test 


At Fort Atkinson, Wis., the municipal light plant was for- 
merly operated by a steam plant in conjunction with a water 
works plant. Recently a high tension line has been run into 
the city from the large hydroelectric plants near by so that 
the steam plant is no longer used for the electric light plant, 
but only for the water works pumps. In order to reduce the 
peak load of the lighting plant to a minimum and thus avoid 
a high demand charge for current, the steam plant is used for 
lighting during the holiday times, carnivals and such other 
times that require a large amount of current. ; 

During these times the exact number of hours of operation 
of the generators are recorded as well as the tons of coal con- 
sumed. During three successive months the lighting plant was 
operated 381% hours, 114% hours and 6 hours, in addition to 
operating the pumps and consuming respectively 102, 82.6 and 
77.8 tons of coal each month. If we represent the tons of coal 
consumed by the lighting plant per hour by Y and that con- 
sumed by the pump per month by X, from the above data we 
have the three following equations: 


(1) 38% Y + X = 102. tons of coal. 

(2) 11% Y+X= 82.6 tons of coal. 

(3) 6 Y-+X 77.8 tons of coal, 
Solving for X and Y we have from No. 1, Y = .756. 
No. 2, Y = .832. 
No. 3, ¥ = $21. 


Taking the average we have Y = .8 tons, X = 73 tons. By 
substitution of these values in the equations (1), (2) and (3), 
and solving for the amount of coal consumed, we find that in 
the first case the computed value is in error by only 1.76%, the 
second by .5% and the third by .0%, thus showing the possi- 
bility of accurately dividing the coal consumption among dif- 
ferent units by accurately recording the hours of operation of 
each. 


Platteville, Wis., Test 
At Platteville, Wis., a test was made to determine the 
amount of coal consumed by an air compressor for an air-lift 
pump and for the operation of a duplex steam pump. When 
the air compressor was operated alone 30 lbs. of coal were con- 
sumed to raise 1,000 gals. of water 110 ft. into the surface res- 
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ervoir. When the steam pump was operated alone it required 
15 lbs. of coal to raise 1,000 gals. 180 ft. into the elevated water 
tank. When the two were operated simultaneously it required 
33 lbs. per 1,000 gals. from well to elevated tank. From this 
data it is possible to determine the stand-by losses of the plant. 
If X represents such losses in pounds of coal, Y represents the 
pounds of coal per 1,000 gals. to operate the air compressor, 
and Z that for the steam pump. We would have 


X + Y = 30 Ibs. 
X + Z = 15 Ibs. 
X + Y¥ + Z = 33 Ibe. 


A solution of these simple equations divides the coals as 
follows: 

Standby losses 12 lbs. per 1,000 gals. 
Air lift 18 lbs. per 1,000 gals. 
Steam pump 3 lbs. per 1,000 gals. 

These solutions illustrate two things very forcefully: the 
inefficiency of the air lift as compared with a steam pump and 
the fact that with a steam plant once in operation, the addi- 
tion of another unit requires comparatively a small amount 
of coal to operate it. In fact in a very large plant with the 
taking on of another very small unit the added coal consump- 
tion would scarcely be recognized. 





Practical Measures for Securing Greatest Economy in 
Public Utility Plant Operation 


By Charles Brossmann, Consulting Engineer, Indianapolis, 
Indiana 


III—The Boiler and Furnace 


This world is ruled by ideas; that is the reason we have 
progressed. Ideas become knowledge, and there has been a 
great amount of knowledge stored up, mainly in men’s brains, 
in books, etc.; the only trouble lies in the fact that it is not 
well distributed. Ideas and knowledge hidden away do no 
good. They are like coal before its discovery; all there and 
only waiting to be used to get the good out. The same is true 
of ideas. 

Every man has ideas; some great ideas and some small 
ones, and with the proper weeding out of bad from good, he 
is in position to use and derive the benefit from them. 

Now, if you are firing a boiler or operating a steam, water 
or power plant of any description, you have had ideas on your 
particular work. They may have been but momentary or 
fleeting; the great trouble with all of us is to hold the right 
idea and use it. 


Large Coal Wastes in Other Lines 


Let us start thinking a little more about our coal pile, our 
boilers, furnaces, stack, etc., and their relation to each other. 
Let us consider first a few of the large wastes by the other fel- 
low, if you please. 

Some one has stated that the skip-stop plan of operating 
street cars would eliminate so many stops that it would save 
over a million tons of coal a year. The Bureau of Mines 
states that last year in the coal mined (which was approxi- 
mately 600,000,000 tons) there was about 5 per cent more ash 
than in the coal of the previous year. This meant not only 
‘more firing in your plant, but more labor all around, due to 
trouble in handling poorer coal. Then all this excess ash had 
to be first hauled in cars to your plant, which catled for addi- 
tional capacity by the railroads, and again the ash had to be 
hauled away from your plant after the coal was burned. Now 
this only shows part of the coal waste of the country. 

Steps have already been taken to stop some of the above 
wastes, but suppose some of us try to find out what we are 
wasting and do our bit at the furnace door. 

There are so many places where waste can occur if it is not 
looked after that it is necessary to dissect our plant and study 
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its component parts, to see if we can improve here or there, a 
little at a time. 
Furnace Efficiency 

Usually .a boiler and its setting are considered as a unit 
This is not strictly true. Let us consider these separately. 
The furnace is the chamber for burning the fuel, a place to 
liberate the heat from the coal, allowing it to escape from its 
imprisoned state. That is the main function of the furnace 
and its grates, stokers or equipment. The transposition of the 
heat from furnace to the boiler is determined by the boiler, 
its design and the draft conditions, etc. 

But the furnace itself can only be concerned with liberat- 
ing the heat from the fuel. Furnace efficiency is one thing 
and boiler efficiency is another. Furnace efficiency depends 
on a great many things, most of them small in themselves, 
but all must be watched. Our two aims of importance are to 
use up all the fuel and to see that we transfer as much as 
possible of the heat liberated in the furnace into the boiler. 
This sounds easy, and there are ways of telling how far you 
are succeeding in this. Try to lose sight of the fact that you 
are burning coal to run a pump or an engine, but think that 
you are manufacturing steam from coal. Try to get the great- 
est amount of steam from the least amount of coal; that is 
your object. If you were operating a steam heating plant 
that is what you would be striving for, and the success of your 
heating plant in these times of high coal prices would depend 
largely and mainly on your keeping the cost of steam down. 
Can you say today what it is costing you to evaporate 1,000 
lbs. of water into steam? If you don’t know, you should. 

There are too many other wastes for you to be unconcerned 
with yours. Coal is wasted right at the start in mining; then 
in loading, in transportation and in unloading. It may then 
be placed in storage at your plant, where there is more waste, 
perhaps slow, but depending on the coal and how it is stored. 
All these losses are small, however, compared to what you 
lose in passing it through the furnace. 

Perhaps around 1 per cent is lost in loading and trans- 
portation, probably 1 per cent or part of 1 per cent is wasted 
in unloading and handling up to the furnace, dependent upon 
how clean you are in your boiler room. This is another one 
of the little fractions. 

You are shoveling coal into the furnace; firing or shovel- 
ing. There is a difference. Let us fire our furnace as’ it 
should be fired, and as we have discussed it before, keeping 
out the black spots and firing evenly and alternately, first one 
side and then the other. Perhaps you are doing as well as 
possible, as far as looks are concerned. The fire looks right, 
it seems white hot, and the draft is good and the stack does 
not smoke excessively. But how do you know that it is right? 
You can’t tell by looking at the fire just what the furnace is 
doing. 

Excess Air 

Theoretically we know it takes 11 to 12 lbs. of air to burn 
1 lb. of coal, but you cannot expect to meet theoretical condi- 
tions. From 50 to 100 per cent excess air is nearer what you 
will use, even if you exercise care. 

Any excess air that you use over what is actually required 
results simply in the mechanical cooling of the furnace. The 
carbon has already united with the proper amount of oxygen 
to form CO2 (carbonic acid gas) and can take up no more. 
Any excess air therefore performs no useful function, and 
merely dilutes the gases and extracts the heat from the fur- 
nace and therefore affects its economy. 


Carbonic acid gas, commonly called CO2, is a constant 
product of combustion and is 1 part carbon and 2 parts of 
oxygen. Now, of what use is this to us? We are concerned 
with the practical economy of our furnace and not theoretical 
figures. True. But you would not attempt to operate your 
boiler without a steam gage. Not for a minute. You could, 
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though. Your safety valve would pop off if the pressure were 
too high, or your pump or engine would slow down and stop 
if it dropped too low. But this practice would be uneconom- 
ical and bad for the boiler, of course. Fluctuating conditions 
in your furnace are bad; not so much because of their physical 
effect as for the effect on economy of operation. 

The percentage of CO2 is an index of your furnace effi- 
ciency. It is an indication of the proportion of used air to un- 


used air, and you know that there cannot but help be a cer- 


tain proportion of air to coal that will give maximum results 
or best efficiency. Therefore, when you draw away from this 
condition you are going to lower efficiency. It is therefore 
necessary to think in terms of CO2. What percentage should 
I strive for? 

If the best steam economy of your pump were 18 Ibs. con- 
sumption per horse-power you would endeavor to keep it there 
by making conditions right. The same should be done with 
your furnace. Keep the conditions such that you will get the 
best economy. 

Flue Gas Analyses 

Now you cannot tell what your flue gases analyze by in- 
stinct or sight, but you must have the proper equipment. 

For this work you will require some type of flue gas analyz- 
ing apparatus. There are several makes and types. The most 
widely used is the Orsat Hand Apparatus, which consists of a 
measuring burette, three pipettes for absorbing the gas, and 
a leveling bottle and header. The pipettes are of glass and 
U-shaped. One contains caustic potash solution to absorb the 
CO2, one contains an alkaline solution of pyrogallic acid for 
the absorption of oxygen, and one contains an ammoniacal 
solution of cuprous chloride for absorbing carbon monoxide. 
The apparatus is simple, and with a little practice is easily 
operated and readily understood. 

It is also possible to procure a small pocket CO2 indicator, 
which is extremely simple, and but little preparation is re- 
quired for its use. This shows only CO2 readings. 

In addition to these hand testing instruments, more elabo- 
rate automatic recorders can be purchased. If such an appa- 
ratus is purchased it should be simple and fully guaranteed. 
However, the hand apparatus is essential and there are sev- 
eral good ones on the market. 

Full directions for operating are given with these instru- 
ments. It is necessary only to fill the pipettes with the proper 
solutions and then exhaust the gases into them and then read 
the percentages. 

Significance of Percentage of Excess Air 

The essential thing to be determined is the percentage of 
CO2 gas, which will indicate the excess air used. The follow- 
ing table will show approximately the amount of excess air 
which is indicated by various percentages of CO2. 


CO2. Per Cent Excess Air. 

2 935 Bad. 
4 417 
6 245 
8 158 

10 108 

12 “43 

14 48 

15 38 Good. 


The actual percentage of fuel loss due to excess air is about 
1 per cent for each 12 per cent excess air over the 38 per cent 
excess air, or 15 per cent CO2. 

For example: If your gas analyzed 15 per cent CO2, this 
shows only 38 per cent excess air (which, of course, is very 
good). Now, if your analysis showed 6 per cent CO2, or 245 


per cent excess air, the percentage of fuel loss would be 245— 

38—215+12—about 18 per cent fuel loss due to excess air. 
This shows that you are heating all this excess air for no 

purpose and wasting about 18 per cent of your fuel—firing 
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harder, working harder, making it harder for some other fel- 
low to get coal, and making the railroad haul you almost 18 
per cent more coal than you really need. 

Checking Excess Air 

It is, of course, one thing to know you have a loss or a 
leak and another to find it, and this is your problem. The 
first thing is to hunt for air leaks in and around the settings; 
these can easily be found with a little determination and a 
candle. Stop them all up. This was gone into more fully in 
the previous installment of this series of articles; see the 
April issue. Then take another reading and see if conditions 
are bettered. Then go after the fire; see if there are holes in 
the fire bed and if the coal is evenly spread. Now get your 
draft gage, for I assume you have one; if not, you should 
have, as they can be purchased for $5 or $10. Then take 
your furnace draft readings and uptake draft readings at the 
same time you analyze for CO2. Your draft may be too great 
tor the thickness of fire that you carry. 

Draft Conditions 

From now on you will have to determine what the relation 
of draft, fire thickness and CO2 bear to each other. Your draft 
cannot be cut down so low that you do not get the proper 
amount of steam. While you might run up the CO2 to 15, or 
even above, it might be that your steam would drop. Your 
first business is to make steam, and then make it as econom- 
ically as possible. 

Find your best draft condition with the best CO2 reading 
and determine your best fire thickness. All these factors must 
bear their proper relation to each other. It is necessary that 
you do things quickly in performing the analyses, as condi- 
tions in your furnaces change every few minutes, especially 
so in a hand-fired plant. 

After you find what is best for your plant have your fire- 
man try to keep these conditions obtaining. Regulate your 
draft with the damper and not with the ashpit doors. Keep 
the fire at the proper level—that level you have found best. 
Have the fireman use some kind of guide for his fire thick- 
ness, as far as possible. Judgment and head work are essen- 
tial to getting results, and you will have to work out your 
best methods. 

if by analyzing at different points, at the furnace and dif- 
ferent passes of the boiler, you have determined to your sat- 
isfaction that the air leakage is stopped as far as practicable, 
and that on two samples taken, one at the first pass and one 
at the last pass of your boiler, it shows about the same per- 
centage of CO2 for almost simultaneous reading. Then you 
can feel that you are getting things in good shape. 

Keep on with your CO2 investigations, and become famil- 
iar with the apparatus. An intelligent fireman can learn to 
use it, an operating engineer certainly can, and without much 
trouble, and it is not necessary to be theoretical about it. 
You can read it as readily as your steam gage; don’t quit be- 
cause it is some trouble. You will never save coal without 
trouble. Stick to your little glass analyzer and get your CO2 
up to 12, 14 or 15 per cent if you can. 

Not Enough Air : 

Low CO2 readings are almost always an indication of ex- 
cess air, but sometimes not. It is well to know what the per- 
centage of CO (carbon monoxide) is, as this is usually an in- 
ulication of improper combustion. It is not necessary to 
bother about this reading until we have gotten our CO2 up 
somewhere near the point we want it. CO is usually an indi- 
cation of not enough air, and there has not been enough or it 
has been improperly distributed and the carbon has not com- 
bined with the oxygen in proper proportion. - 

It is not necessary to take CO readings every CO2 read- 
ing, although some do it. As CO2 is almost always caused by 
excess air, we will usually be safe in first bringing up our 
CO2 readings and getting out conditions right and then trying 
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for CO. If we find only a trace, we can be satisfied that things 
are looking good. If CO shows it may be necessary to carry 
a little more draft or thinner fires to eliminate the (carbon 
monoxide) CO by giving more air to the furnace. 


Summary 


To summarize what is most important: Carry your load 
with a draft that will give you the highest CO2 readings and 
see that this is without CO. This must be determined by the 
cut-and-try method until you find your best condition. Keep 
your fires uniform in thickness. Regulate draft from your 
uptake damper. Be sure and have a draft gage where the 
fireman can see it. Find out your very best conditions and 
set this mark and operate to it. If your natural furnace con- 
dition and boiler setting are bad, that is another thing. Do 
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what you can to correct small defects, such as air leakage, 
ete., and when you reset your boilers find out what changes 
will help you. But this need not stop you from doing your 
best under the prevailing conditions. Make sure what is the 
best that can be accomplished and make your boiler room 
force stick to this. 

Don’t forget your boiler room record. Start this at once 
and get your firemen to take an interest in it. Don’t forget 
that public service commissions are starting to inquire more 
deeply into the manner of operating plants when rate in- 
creases are asked for. If you are spending ten, twenty or 
thirty thousand dollars or more a year on coal, be sure you 
know how the coal is spent. You know how much you paid 
for the coal. If you bought the worst coal in the market, you 
would hear about it. What are you getting fer your coal? 
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Bids Received for Water Works Improvements at 
Twin Falls, Idaho 


Bids were received for water works improvements at Twin 
Falls, Idaho, on April 18, 1918. Bids were received on seven 
contracts. 

The water works improvements on which the bids were re- 
ceived were designed by Burns & McDonnell, consulting en- 
gineers, Interstate Building, Kansas City, Mo. 


Contract No. 1—General Construction 

Contract No. 1 covered general construction, and “ was 
awarded to the Heuser-Packard Company, 310 Atlas Building, 
St. Louis, Mo., at $72,700. The time of completion under this 
contract is scheduled as November 1, 1918. The unit bids of 
the successful bidder on this contract were as follows: 

Earth excavation, 50c per cu. yd.; rock excavation, $3 per 
cu. yd.; earth fill of reservoir embankment, 50c per cu. yd.; 
reinforcing steel and structural steel, each at 7c per Ilb.; con- 
crete, $20 per yd.; 4-in. machine banded wood pipe furnished 
and laid at 50c per ft. and 6-in. pipe of same type furnished 
and laid at 60c per ft.; 24-in. pipe of same type hauled and 
laid at 25¢ per ft.; 4-in. drain tile furnished and laid at 15c 
per ft.; 6-in. at 20c; 8-in. at 25c; 10-in. sewer tile furnished 
and laid at $1.30 per ft.; 12-in. at $1.45; 18-in. at $3; 24-in. at 
$4 per ft.; 33,000 ft. board measure lumber in mixing chamber 
at $50 per thousand. 

Contract No. 2—Trenching and Pipe Laying 

Contract No. 2 was for trenching and pipe laying, and was 
awarded to William Harkins of Twin Falls, Idaho, at a total of 


$42,911.95. The time of completion under this contract was 
four months. The unit prices of this successful bidder were 
as follows: 


4-in. cast iron pipe in 12-ft. lengths, with cast lead joints, 
43c per ft.; 6-in. pipe, 43c; 8-in., 45c; 10-in., 48c; 16-in., 65c; 
20-in., 70c. 

4-in. cast iron pipe in 16-ft. lengths, with cast lead joints, 
38e per ft.; 6-in., 40c; 8-in., 45c; 10-in., 45c. 

4-in. cast iron pipe in 12-ft. lengths, with metallium joints, 
40c per ft.; 6-in., 40c; 8-in., 42c; 10-in., 45c; 16-in., 60c; 20- 
in., 70c. 

4-in. cast iron pipe in 16-ft. lengths, with metallium joints, 
at 36c; 6 and 8-in. at 40c; 10-in., 45c. 

4-in. Matheson joint “National” pipe, 37c per ft.; 6-in., 37c; 
8-in., 40c; 10-in., 45¢; 16-in., 55c; 20-in., 65c. 

4-in. Universal cast iron pipe at 3lc per ft.; 6-in., 31c; 8-in., 
32c; 10-in., 36c; 16-in., 40c; 20-in., 50c. 





4-in. machine banded wood stave pipe, 27c per ft.; 6, 8 and 
10-in. at 27¢ per ft. also; 20-in., 40c; 24-in., 60c. Trenching and 
backfilling 24-in. continuous wood stave, 50c per ft. Hauling 
and setting new fire hydrants, $10 each, and same for old fire 
hydrants. Resetting. old fire hydrants only, $10 each. 3-in. 
gate valves hauled and set, $5; 4, 6 and 8-in. gate valves hauled 
and set, each, at $5; 10-in., $10; 20 and 24-in., $10 each. Fur- 
nishing material and labor to build manhole for 20-in. valve, 
$50. Furnishing material and labor to build manholes for air 
valve, $40 each. Rock excavation in trenching at $3 per cu. yd. 
Cutting and replacing pavement at $2 per sq. yd. Furnishing 
material and labor to place concrete at $18 per cu. yd. 


Contract No. 3—Filters 

Contract No. 3 for the water filters was awarded to the 
Pittsburgh Filter Company of Pittsburgh, Pa. The bid on a 
4,000,000-gal. plant was $47,700 and on a 6,000,000-gal. plant 
was $61,700. 

Contract No. 4—Cast Iron Pipe 

‘Contract No. 4, for cast iron pipe, was awarded to the 
American Cast Iron Pipe Company, of Chicago, and was for 
Hitensile pipe, at a total of $54,371.72. 

The bids of this successful bidder were as follows: 34.3 tons 
of 4-in. Class “B” bell and spigot pipe in 12-ft. lengths, $71 per 
ton; 916.4 tons of 6 to 20-in. Class “B” bell and spigot pipe in 
12-ft. lengths at $68 per ton, and 50,000 lbs. of cast iron spe- 
cials at 5144c,per lb. All bids were $1 per ton higher for 16-ft. 
lengths than for 12-ft. lengths. 

Contract No. 6—Wood Stave Pipe 

Contract No. 6 was for furnishing wood stave pipe, and was 
awarded to the Redwood Manufacturing Company of San Fran- 
cisco, Cal., at a total price of $57,874.95. The successful bidder 
agreed to begin work within 20 days after the contract was 
awarded and to finish the work in 60 days. 

The unit prices of the successful bidder were as follows: 


24 in. Continuous 


Stave Pipe Pressure Head 24 in. Machine 
Price per Ft. in Feet Banded Pipe 
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Se ae quently a nominal quantity (generally 1,000 cu. yds.) of “em- 


20-in. machine banded pipe for 200-ft. head, at $2.49 per ft.; 
10-in. same head, 93c; 8-in., 73c; 6-in., 51c; 4-in., 35%4c. For 
furnishing and installing %-in. air valves and castings on 24- 
in. pipe, $45 each; furnishing cast iron fittings, 8c per Ib. 


Contract No. 7—Hydrants and Valves 

Contract No. 7 was for furnishing hydrants and valves and 
was awarded to the Rensselaer Valve Company, of Troy, N. Y. 
Fire hydrants, with steamer connection, at $59.75 each; 3-in. 
gate valves, with screw ends, at $11.15 each; 4-in. hub end gate 
valves for wood pipe, at $11.15 each; 6-in., at $19.75; 8-in., at 
$29.60; 10-in., at $43.30; 4-in., at $11.15, for cast iron pipe; 
6-in., $19.75; 8-in., $29.60; 10-in., $43.30; 20-in. hub end geared 
with by-pass, $268; 24-in. geared with by-pass, for wood pipe, 
$370; 24-in. gate valve without by-pass, for wood pipe, $272; 
16-in., $131; two-piece valve boxes, $7.40 each. 

The totai bid for hydrants and valves was $11,674.95. Time 
of delivery, 35 days. 





The Evils of Unbalanced Bids on Municipal and 
County Contracts 


By a Prominent Contractor 


In these times of highly efficient engineering training and 
practice it should not be either necessary or interesting to 
call attention to the iniquities of the matter of contractors 
making unbalanced bids nor to the practice of engineers in 
making specifications and estimates in such a way that it is 
possible for the contractor to practice the iniquity. 

It has been well said that unbalanced bids necessarily begin 
with the engineer who made the estimate and specifications. 
This does not say that the engineer is per se dishonest, but it 
does say that he has at least not practiced possible care. If 
the estimated quantities on which the engineer asks for bids 
are carefully prepared to give the relative quantities of differ- 
ent items of the work as accurately as possible, and if the 
specifications are carefully drawn to fit the estimated quanti- 
ties, then there will be no incentive to unbalance bids, and, 
however inherently dishonest the contractor may be, he will 
net try to practice dishonesty in that way and there will be 
no unbalanced bids. 

Some Specific Examples 

By way of illustration let me give a few glaring instances 
which have come to the writer’s attention in his practice as a 
contractor. 

Deepening the Erie Canal 

1. In the year 1899 the state of New York appropriated 
$9,000,000 for deepening the Erie canal from 7 ft. to 9 ft., its 
entire length from Albany to Buffalo. The work in general 
and primarily consisted of excavating 1 ft. from the bottom 
of the canal and raising the towpath 1 ft. and the attendant 
raising and lowering of slope and vertical walls, etc. 

The contracts were generally let in sections of from 3 to 
7 miles, more or less. Two items of the contract were: 

“Eacavation”—Defined as usual as material removed from 
the canal and paid for per cubic yard, measured in the cut. 

"Embankment” in the specifications was described as: (a) 
Earth hauled from outside the work and deposited within the 
lines of the canal, regardless of length of haul. (b) Overhaul 
on earth excavated from the canal and hauled more than 1,000 
ft. and deposited either within or outside of the canal limits. 

Both classes of “embankment” were covered by one bid 
item per cubic yard, and only one quantity given in the esti- 
mate on which bids were canvassed. Most of the contracts 
were threugh the country districts and the material excavated 
from the bottom of the canal used to raise the berme side, the 
towpath side to be raised with “gravel” and paid for as a sep- 
arate item. Consequently in such cases there would be but 


bankment” was provided in the estimated quantities on which 
bids were canvassed. Through the afties, however, generally 
for distances of 2 to 4 miles, all the excavated material had 
to be hauled much farther than 1,000 ft., and here is where 
some “wise” contractors got in their fine work of unbalanced 
bids. 

In one case with which the writer had occasion to be espe- 
cially familiar the matter figured out as follows, the quantities 
being from memory of nearly 20 years, but sufficiently accu- 
rate to illustrate the point now under consideration. 

The estimated quantities were approximately: 

90,000 cu. yds. “excavation.” 
1,000 cu. yds. (nominal) “embankment.” | 
The bids of the lowest two bidders as to these two items 








were about: (a) (b) 
Canvassed low Canvassed high 
Excav&tion, 90,000 cu. yds...... @ 30c $27,000 @ 35e $31,500 
Embankment, 1,000 cu. yds....@ 60c 600 @ 25ce 250 
Totals ab paid 10f. ...66s026 $63,000 $46,500 
But—the final quantities paid for 
ran about: If this bid had 


been accepted cost 
would have been 
@ 35c $31,500 
@ 25¢e 15,000 


Excavation, 90,000 cu. yds..... @ 30c $27,000 
Embankment, 60,000 cu. yds....@ 60c 36,000 








Watala a0 Pe TOF. ook eck sce $63,000 $46,000 
The State lost $16,500 through acceptance of the “low” un- 
balanced bid, made possible through lack of foresight of the en- 


gineer in making his cost estimate. 
A Brick Paving Job 

2. Bids were separately received per square yard for brick 
pavement within and asphalt pavement outside of the rail 
area. Through clerical error the engineer divided the square 
foot area within the track area by 27 instead of by 9, to reduce 
to square yard area. Consequently the estimate on which bids 
were canvassed was only one-third the actual area. One con- 
tractor bid abnormally low for the asphalt pavement correctly 
estimated and correspondingly high for the brick pavement 
eroneously estimated. 

3. It is believed that the following editorial from Munict- 
PAL ENGINEERING, September, 1910, regarding an experience of 
the city of Chicago, is worth reprinting here in full. 

Loss in Chicago Paving Contracts 


The Merriam Commission reported to the Chicago city 
council on August 5 regarding the operations of Contractor 
McGovern, whereby he received excessive compensation from 
the city in certain paving contracts made in 1908 and 1909. 
McGovern, it will be remembered, is the contractor indicted 
for the “shale rock” fraud on the Chicago sewer work, and 
cleared when the case came to trial. 

In its report on the paving contracts which the city gave to 
McGovern in 1908 and 1909 the Merriam Commission deals 
with the 1-cent bid made by McGovern, and declares he was 
paid $413,247.64 for work which should have been done for 
$266,064.54. 

The aceeptance of this unbalanced bid, and the extension of 
the contract to about eight times the quantity of work named 
in the original schedule resulted in the loss to the city of a 
large sum of money. The contractor was paid $413,247, while, 
if the proposal of the Western Construction and Maintenance 
Company, which was the next lowest to the McGovern bid, had 
been accepted, the amount paid for the same work would have 
been only $266,064. In other words, the city would have saved 
$147,183 on the contract. 




















JuLy, 1918. 


Comparison of cost of the work done under the McGovern 
contract with what it would have been at the prices of other 
bidders shows: 


Contract Prices Other Bidders 


Item Amount Unit Total Unit Total 
Repairs, class A, sq. yds.229,891 $1. $402, re = $1.04 $239,006.64 
Repairs, class B, sq. yds. 12,064 1.40 16,889.60 
Cement concrete, cu yds. 6433. 3 2, O88. 75 5.00 3,215.00 
Binder delivered, tons.. 2,182 4.00 8,728.00 3.15 6,873.30 

NL cicwnnqricne &iietmamibmorunslecen wees $413,247.64 $266,064.54 


The report, in explaining the 1-cent bid, points out that 
work referred to as “Class A” consisted of resurfacing, while 
work referred to as “Class B” consisted of putting in concrete 
and binder as well as resurfacing. McGovern bid $1.75 a 
square yard on the ordinary resurfacing work and bid 1 cent a 
square yard for putting in concrete and binder and doing the 
resurfacing. 

Asphalt Pavement Repairs in Boston 

Coming down to a very recent date, March, 1918, the 
city of Boston received bids for asphalt pavement repairs. The 
bids received were as given in Table I: 


TABLE I—REPORT OF BIDS RECEIVED ON ASPHALT PAVEMENT REPAIRS IN BOSTON, 


2 Contractor No. 1 
Items Bidder 
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taking this action the mayor reasonably explained that it was 
necessary to begin the work of repairs without waiting to re- 
advertise, which he felt would be necessary if neither bid was 
accepted. 

The following article is quoted from the Boston Transcript 
of March 22, 1918: 


Scores COLLUSIVE BIDDING 


Massachusetts Highway Association Passes Resolutions 
Against Practice All Too Common in American Cities 


At a well-attended meeting of the Massachusetts Highway 
Association, held last evening at the New American House, 
motion pictures of road construction and road machinery were 
shown, followed by an “experience meeting” on the subject of 
road repairs. After very full discussion, the following reso- 
lutions were passed with but one dissenting vote: 


Resolved, That in the opinion of this association, when in 


competitive bids any item is offered at manifestly less than its 
actual cost, such bid should be rejected as “unbalanced,” un- 
fair and against the interest of the municipality. 

Resolved, That in the opinion of this association, when the 


MARCH 18, 1918. 


Contractor No. 2 Warren Bros. Co. Rowe Contr. Co. 


—Quantities as Estimated for the Purpose of Canvassing Bids Mar-h, 1918— 


As Estimated 


Units for 1918 Rate Total 
Asphalt surface, 3-in. depth, sq. yds..35,000 $ 1.55 $54,250.00 
Asphalt surface, 1-in. depth, sq. yds..10,000 01 100.00 
Se EEE, CU. FOR s oo ccc ccccccccss 50 11.00 550.00 
Htve. COMCTOEE, BG. YER... ccccccccess 200 3.00 600.00 
NI si sens alsn else bx gris cca lccn oko ak Awe hin ca eal at Ra Sa $55,500.00 


—If canvass based on quantities actually paid it year 1917— 


Asphalt surface, 3-in. depth, sq. yds. .45,224 $69, oo = 


Asphalt surface, l-in. depth, sq. yds.. 240 -O1 

ERECPe DEMS, CE. FOS. 2. 2 cccccccvess’s 242 11.00 2,662.00 

EEXETA CONCTSES, BG. YAR... ccccccccesece 2,407 3.00 7,221.00 
I ites achiral aba aa gna aia en .$79,8 872. 60 





“Contractor No. 1” and “Contractor No. 2” are so closely 
related that the relation could not be seriously denied. The 
unbalanced features of both bids are most glaring in the fol- 
lowing particulars: 

(a) Bid for asphalt surface 1-in. depth, only 1c per square 
yard, and 155 times as much for only double the depth of sur- 
face. 

(b) The aggregate of both bids on all items of the two 
bidders, omitting the nominal item of concrete, totaled on the 
estimated quantities exactly the same—$49,900. 

(c) On the item of concrete one contractor bid exactly 
$100 higher than the other, making the glaringly unbalanced 
bid canvass $100 low. 

This collusion gave one bidder two chances at the contract 
at practically the same price as canvassed, but at vastly higher 
actual cost to the city if the “low” unbalanced bid had been 
accepted. 

The bidding blank supplied by the city and signed -by all 
contractors contained the following: 


Boston ASPHALT REPAIR BIDS 

Extract from printed matter in Proposals of all Bidders 

“The undersigned declares that the only persons interested 
in this bid as principals are named herein as such; that no 
official of the city and no person acting for or employed by the 
city is directly or indirectly interested in this bid, or in any 
contract which may be made under it, or in any expected 
profits to arise therefrom; that this bid is made in good faith, 
without fraud, collusion or connection with any other person 
bidding for the same work.” 

Under the clear agreement of the bid and under the best 
practice in letting contracts, the two apparently collusive bids 
would have been rejected, but after very careful consideration 
the mayor decided to award the contract to “Contractor No. 2,” 
whose prices were not clearly unreasonable on any item. In 


Rate Total Rate Total Rate Total 
$ 1.38 $48,300.00 $ 1.49 $52,150.00 S 1.7% $61,250.00 
.60 6,000.00 .69 6,900.00 .50 5,000.00 
12.00 600.00 12.91 645.50 12.00 600.00 
3.50 700.00 2.27 454.00 2.80 560.00 
$55,600.00 $60,149.50 $67,410.00 
$ 1.38 $62,409.12 $ 1.49 $67,383.76 $ 1.75 $79,142.00 
.60 144.00 .69 165.60 -50 120.00 
12.00 2,904.00 12.91 3,124.22 12.00 2,904.00 
3.50 8,424.50 2.27 5,463.89 2.80 6,739.60 
$73,881.62 $76,137.47 $88,905.60 


Same person, or persons, are interested in two or more bids 
made in different names, in competition for the same work, all 
of such bids should be rejected as zollusive and against tne 
interests of the municipality. 


How to Make Unbalanced and Collusive Bidding Unattractive 


This article is not a plea for or against any particular con- 
tractor or contractors, but is a plea for the universal adoption 
of a system of public contracts which makes unbalanced and 
collusive bidding unattractive by: 

1. Carefully prepared estimated quantities and specifica- 
tions which themselves make unbalanced bids unattractive. 

2. Prompt rejection of all bids which bear evidence of be- 
ing unbalanced or collusive. 

3. Award of contract to the next bidder (unless there is 
some good, independent reason for its rejection), without re- 
advertising, thus avoiding giving the dishonest collusive or 
unbalanced bidders a second chance through readvertisement. 

When these simple rules are the universal practice in let- 
ting public contracts collusive and unbalanced bidding will be 
a practice of history only, and not till then. 





Maintenance of French Roads 

“They say you can tell the state of a country by its roads,” 
says Francis W. Parker, of Chicago, recently returned from 
France. ‘If ever I would want to go driving it would be upon 
the roads in France. Night after night I would go along a 
piece of road that was all shot to pieces and I would come 
back at noon the next day and could not tell it had been 
struck, and it is the same way with their tram cars. 

“As you know the French have a wonderful system of con- 
structing roadways. War is engineering, and the French have 
learned the engineering of war, and there today exist roads 
that I would rather go on in an outing with an automobile 
than on any road here, purely for pleasure, unless it was a 
newly built road and we had not had time to cut it up.” 





34 MUNICIPAL AND COUNTY ENGINEERING 





VoL. LV—No. 1. 











REFUSE COLLECTION AND DISPOSAL 

















Baltimore Receives Bids for Garbage Disposal as Part 
of General Plan for Improved Collection and 
Disposal of Municipal Waste 


By Walter E. Lee, Water Engineer of the City of Baltimore, 
Maryland 


The city of Baltimore has now pending before it bids which 
were received on April 17, 1918, for receiving, removing, 
transporting and disposing of garbage from all sources, and 
dead animals, within the limits of the city of Baltimore, for a 
period of eleven years, commencing January 1, 1919. 

The specifications on which proposals were received call 
for a reduction plant having a daily capacity of 300 tons, to 
be operated under a “closed” system of reduction, without the 
emission of odors, vapor or gases. Payment to the city for 
the garbage and dead animals delivered to the contractor was 
requested alternatively on a yearly lump sum and on a price 
per ton basis. 

Bids Received 

The city of Baltimore received only one bid under the 
terms of the specifications, in an amount of $18,000 annually 
on a yearly lump sum basis, or at a bid of 35c per ton on the 
alternate basis. The system which was offered as being in 
satisfactory operation elsewhere was the ’’Cobwell Process,” 
now used in the garbage reduction plants at New York City, 
N. Y., New Bedford, Mass., and Los Angeles, Cal. 

An informal and irregular bid was also received from the 
Cobwell Corporation, of Cleveland, Ohio, offering to construct 
a garbage reduction plant using their process, of required ca- 
pacity, on a city site and in city erected buildings, for a lump 
sum of $670,000, on which a return of 15 percent of this capi- 
tal investment is guaranteed, with an additional 1 percent re- 
turn for each increase of 10,000 tons annually of green garbage 
delivered to the plant. 


Attitude of Capital Issues Committee 

The city of Baltimore has withheld action on these bids 
pending an expression by the Capital Issues Committee of the 
Federal Reserve Board on the view that the Treasury Depart- 
ment would take toward the issuance of stock necessary to 
finance the building and operation of the garbage plant under 
the tendered bid. 

The Capital Issues Committee, in a conference with offi- 
cials of the city of Baltimore, indicated that it would not ap- 
prove the issuance of stock or the raising of funds for any en- 
terprise or operation not necessary for the preservation of the 
public health, or which would not produce a greater output or 
effect a greater recovery of materials entering directly into 
the conduct of the war, because of the raw materials and labor 
which would be otherwise drawn from government’ activities. 

The city of Baltimore, in its inquiry to the Capital Issues 
Committee, pointed out that the present garbage reduction 
plant, employing the Arnold Edgerton system, is very old, 
and practically at the end of its operative life, effecting ap- 
proximately only 2 percent of grease per ton of green garbage 
delivered to it, while the improved Cobwell process offered to 
the city under its bids will effect approximately a recovery 
of 3% percent of grease. 

This additional recovery of grease will produce 858,000 ad- 
ditional pounds of grease per annum, equal to 95,000 lbs. of 
nitroglycerine, used directly in the manufacture of high ex- 
plosives. 


The Baltimore Refuse Problem 

The city of Baltimore is located on the Patapsco river, a 
tributary of the Chesapeake Bay. Prior to May 6, 1918, it 
had an area of 30.1 square miles, and an estimated population 
January 1, 1918, of 593,000. For waste collection purposes it 
is divided into four administrative districts, embracing a total 
of 192 collection routes. 

Under city ordinance “householders are required to place 
their garbage in one receptacle, and ashes and rubbish to- 
gether in another receptacle. Prior to October 20, 1902, gar- 
bage was disposed of by the simple and primitive method of 
loading on scows and barging down the Chesapeake Bay a 
distance of six miles, and there dumping on land, but since 
then all garbage in the city has been disposed of by reduction 
under the Arnold Edgerton process, in a plant located within 
the heart of the city. On account of restraining injunctions 
granted and petitions filed on account of nuisance, the reduc- 
tion plant was removed from its original location to a new 
site, whose barging distance is 16 miles from the city. 

Under present operation of the privately owned reduction 
plant the grease is recovered by steam cooking for about 10 
hours, under 80 lbs. steam pressure, and all grease and water 
is squeezed out of the tankage by Edgerton presses. 

The grease, recovered without percolation, is skimmed off 
manually from the surface of settling tanks in series, when 
it is pumped to a sedimentation tank, the moisture driven off 
by steam coils and the grease drawn directly for barreling. 

The present average garbage production of the city of Bal- 
timore from households, markets and packing houses, is 0.58 
lb. per capita per day, with a maximum of 0.68 lb. per capita 
daily, or 15 percent greater than the daily average quantity. 

The yearly collections for the past 10 years and the month- 
ly fluctuations in 1917, with the percentage of the maximum 
to the average quantities, are given in Tables I, II and III. 


TABLE I—YEARLY COLLECTIONS OF GARBAGE AND DEAD 
ANIMALS OF BALTIMORE, MD., 1908 TO 1917. 


Garbage from all Number of Estimated 
Year Sources—Tons Dead Animals Population 
een 54,000 ,754 569,000 
eee 46,900 14,637 576,000 
eee 44,500 17,790 559,000 
| ene 48,309 19,792 565,000 
rim auieeaae 49,200 20,498 568,000 
eer 53,400 16,561 573,000 
ig ek wwcen cine 59,100 15,993 578,000 
Sper 61,500 14,459 583,000 
re 62,400 17,419 588,000 
er 62,300 20,178 593,000 


TABLE II—MONTHLY FLUCTUATION IN GARBAGE PRODUC- 
TION AT BALTIMORE, MD., FOR THE YEAR 1917. 





Month Tons 
RN oh tea diiachiak oe neeewtess.ewna 4,566 
Ee FO CTC Tn 3,089 
PE Rabie ES RRERE RR Ew RRREUE 3,594 
SD iar aa aece ets ee eed nak ea ac eee oc i onan 3,334 
RO er rer ere eee te Tere eT 4,979 
BD: Kina distee edGicaiek se we RNa ehig s Bieeeee 5,475 
rr Pe re ee re ree 7,577 
I oa rid arshanls Dav ne Ainlandmcaht one pie allah aie 7,399 
NE og cmon inne eetekwud ea Raeewes 6,886 
ON CTC eee Tee 7,096 
DEE 65. i.cnnusinaieesdae cenmeeneeas 4,517 
RE bine ccceternne Cenereancaees 3,749 

| Cae 62,261 


TABLE II—PRESENT MONTHLY MAXIMUM OVER MONTHLY 
AVERAGE AT BALTIMORE, MD., 1913 TO 1917. 


Annual Monthly Maximum 

Quantity Average Monthly 
Year Tons Tons Tons Pet. Class of Garbage 
1913..... 53,400 4,440 6,860 155 Household & Market 
| 59,100 4,930 6,870 140 Household & Market 
So) 61,500 5,120 8,220 160 Household & Market 
ae 62,400 5,200 7,360 142 Household & Market 
TORT ens 62,300 5,190 7,560 146 Household, Market & 


Packing House. 











JULy, 1918. 


Ashes and household rubbish are disposed of by dumping 
on land, or by dumping into the waters of the Chesapeake 
bay and its tributaries. 

Study of Entire Problem 

Early in 1916, the city of Baltimore began turning its at- 
tention to the classification, separation, removal and disposal 
of all classes of municipal wastes. In May of that year an or- 
dinance was signed requiring metal recetapcles for garbage 
and ashes, fitted with a metal top or cover, to be kept on con- 
tinuously except when filling or emptying, to lessen the odors 
and to eliminate a feeding place of cats and rats, and the 
breeding of gnats and flies. In anticipation of the expiration 
on December 31, 1917, of the contract of 10 years’ duration 
which the city had for the removal and disposal of its gar- 
bage and dead animals, Mayor James H. Preston made ar- 
rangements to extend the contract for a period of one year, 
until December 31, 1918, giving sufficient time for the writer, 
under his instructions, to make such studies and investiga- 
tions, with recommendations in a report, as to secure better 
and improved separation, collection and disposal of wastes in 
the city of Baltimore. 

The report, completed after an extensive investigation of 
methods of disposal used by different American cities under 
their particular conditions, proposed the disposal of garbage 
by reduction at a central reduction plant, rubbish disposal by 
assorting and sale of merchantable portions, with incinera- 
tion of tailings, at district incinerators, and ash disposal by 
filling marsh lands, and dealt with the following subjects: 


Method of Household Preparation 


1. Primary Separation. 
(a) Garbage, 
(b) Ashes, 
(c) Rubbish. 

2. Combined Collection. 

The method of preparation of household waste for collec- 
tion to be adopted by any community will be determined by: 

A. The method of final disposal of each class. 

B. The recovery of the salable merchantable portions. 

While combined collections have the chief advantage of 
simplicity, as only one receptacle is needed for the entire 
household refuse, and principally used where all kinds of 
refuse are incinerated together, where the whole is dumped 
on land, or in filling low places, yet primary separation is the 
first requisite whenever garbage is to be finally disposed of by 
treatment under some form of reduction for the recovery of 
commercial products it may contain or where any revenue 
is sought from the salable merchantable portions of the rub- 
bish. 

As primary separation distributes the labor of preparation 
over the entire population, it was recommended that refuse 
shall be primarily separated by householders into three class- 
es: Garbage, Ashes and Rubbish. 

Primary separation allows the dumping of ashes with a 
much shorter haul than garbage, and also gives rubbish the 
benefit of a short haul when delivered to an incinerating sta- 
tion in each collecting district. 

Receptacles 

For best possible service, it was recommended that garb- 
age and ashes be separately deposited in standard sanitary 
receptacles, uniform in size and shape, construction and ma- 
terial, and that rubbish be gathered and tied in bundles. 

It proposed that receptacles for garbage should be: 

A. Of galvanized iron, to resist corrosion, 

B. 14 ins. in diameter, 20 ins. high, not exceeding one 
bushel capacity, 

Cc. Slightly conical in shape, to free the contents, when 
dumped, 

D. Water-tight, to prevent pollution of the space under: 
neath, 
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E. Provided with drop handles, and a tight fitting cover, 
to lessen odors and to eliminate a feeding place of cats and 
rats. 

And that receptacles for ashes should be: 

A. Of galvanized iron, to prevent fire, 

B. 16 ins. in diameter, 28 ins. high, not exceeding 3.5 
cu. ft. capacity, 

C. Slightly conical in shape, to free the contents when 
dumped, 

D. Water-tight, 

E. Provided with drop handles, and stiffened by corru- 
gations or vertical wooden or iron strips, with iron bands at 
top and bottom rim. 

Receptacles for rubbish can be of any convenient form 
and material, but preferably of galvanized iron, of the same 
size as for ashes, to prevent possible fire from the highly in- 
flammable character of rubbish. In every case the rubbish 
should be securely bundled and fastened, or rolled up and 
tied, to prevent being scattered in handling, and to save time 
in collection. 

Method of Collection 

It was recommended that municipal collection of house- 
hold wastes be retained, for where the convenience and com- 
fort of the community is of first concern, and the question of 
nuisance is considered, the municipal collection will give a 
greater degree of satisfaction than any of the other four 
usual methods of collection: 

(1) By individual service; (2) by licensed collectors; (3) 
by contract system; (4) by municipal collection. 

The contract system for the collection and removal of 
garbage, ashes and miscellaneous refuse was employed by the 
city of Baltimore from June 1, 1901, to January 1, 1908, but 
the contract had scarcely been in effect one year before num- 
erous complaints were reeeived from citizens as to the char- 
acter of service rendered, for among the general public there 
seems to be an opposition in having the collection of all 
classes of household waste done by contract, and nothing short 
of the City doing the work will satisfy. 

The contract was therefore terminated on the last date, 
and the work of collecting and removing household wastes 
placed directly under the Street Cleaning Department, and the 
collection equipment purchased by the City for $372,888, and 
the entire working personnel practically retained. . 
TABLE IV.—COMPLAINTS REFERRING TO NON-COLLECTION 


OF GARBAGE, ASHES AND MISCELLANEOUS REFUSE, 
BALTIMORE, MD. 


(From Dept. Street Cleaning Annual Reports) 
Not 


ta) 

Year Justifiable Justifiable Total 
1904 109 776 885 
1905 121 71" 831 
1906 214 539 753 
1907 172 937 1109 


Advantages of Municipal Collection 


The City of Baltimore owns a maximum number of col- 
lection carts which can on the average be economically and 
advantageously employed, hiring what additional equipment is 
needed to meet unusual conditions and the short maximum 
work period, securing the following advantages under Muni- 
cipal Collection: 

A. Municipality does all the work with its own equip- 
ment and employees, whose superiors are directly responsible 
to the public served by them. 

B. Service is rendered when and where required. 

C. Sanitary standard type of equipment as it is pur- 
chased is a permanent investment. 

D. Responsibility for work better defined and complaints 
more promptly handled. 

E. Public satisfaction, as service not dependent on profits. 

It was recommended that garbage, ashes and rubbish be 
separately collected in compartment trucks and trailers, on 
a single joint collection trip, to supercede the two and some- 
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times three trips required under present methods for the 
same work, 
Methods of Disposal 

(1) Dumping on land; (2) disposal by fill; (3) plowing in- 
to soil; (4) dumping into water; (5) feeding to animals; (6) 
incineration; (7) reduction. 

Garbage Disposal by Reduction 

It was recommended that garbage, market and packing 
house refuse and dead animals be disposed of by reduction, for 
with the three separation plan of collection it is possible to 
have garbage yield several commercial by-products, for which 
there is a regular and steady market. 

There are three ways in which the reduction of garbage 
can be accomplished: 

1—Drying method: (a) dehydrating and grinding; 
dehydrating, grinding and percolating with a solvent. 

2—Cooking method: (a) rendering in open kettles and 
skimming off the grease; (b) digesting by steam in closed 
cylinders, and pressing out the grease and water, usually 
with additional percolation of tankage. 

3—Chemical treatment. 

It was recommended that the separated garbage be finally 
disposed of at one central plant by treatment under a “closed” 
process of reduction, without vapor, smoke or odors. 

Private Disposal Prohibited 

As the practice in the city of Baltimore is for some 
garbage to be given to farmers by its producers, and some 
incinerated on the premises, it was recommended that the in- 
cineration of garbage in any residence, apartment house, hotel 
or other building be prohibited by ordinance, on account of 
the resulting objectionable and unhealthy smoke and odor, be- 
cause of the usual lack of the proper type of high temperature 
furnace necessary to oxidize the volatile gases and vapors 
driven off from the garbage during the course of destruction, 
so as to render them odorless as discharged into the atmos- 
phere. . 

‘Yo insure all the garbage produced in the city of Balti- 
more being collected by the municipality and disposed of 
under the same treatment, so as to produce uniform sanitary 
results, it was recommended that the collection of garbage 
by the municipality be extended to cover all kitchen and 
dining room refuse from hotels, boarding houses, apartment 
houses, restaurants, saloons or any other place where food is 
prepared for human consumption. 

This right of the municipality to collect garbage from all 
sources does not amount to the taking of private property 
without due process of law, in violation of fundamental con- 
stitutional rights, as upheld in decision of the Supreme Court 
of the United States in the following cases: California Reduc- 
tion Co. vs. Sanitary Reduction Works 199 U. S. 306. Gard- 
ner vs. Michigan 199 U. S. 325. 

Trade Wastes at Private Expense 

It is not proposed, however, that the community as av) 
whole shall be called upon to bear the expense of removing’ 
refuse from other than dwelling places, and it was recom- 
mended that the collection of trade wastes consisting of 
refuse materials of all kinds, including fruit skins, pea hulls, 
tomato skins, corn husks and cobs, resulting from the prose- 
cution of any business, trade or occupation conducted for 
profit be discontinued by the city, but that such be accepted 
at the water front garbage dumps when delivered by private 
collection carts which have been licensed by the Commission- 
er of Street Cleaning. 

In the specifications which were prepared under the recom- 
mendations of the report, it was provided that the duration of 
the contract should be not less than 10 years, to induce suffi- 
cient new capital to enter the field, and not over 15 years, 
to permit the city to embrace any important improvements 
which may be made in garbage reduction in the next decade, 


(b) 
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although the city should have the option to acquire the plant 
at the end of the contract period, on a proper basis of first 
cost, less depreciation, and that the plant should be located 
on at least 5 acres of ground on either a railway line or a 
navigable waterway, with a minimum capacity of 300 tons 
per 24 hours. 

Relay Stations for Garbage Trains 

The limits of Baltimore City were enlarged by an Act of 
the Maryland Legislature in the last session of 1918, adding 
46.5 square miles to the present area of 30.1 square miles, a 
total of 76.6 square miles. This ever tends to lengthen the 
team haul of collection carts hauling garbage to a central re- 
duction plant. 

As hauls are more quickly and economically made with two 
or more horses or equivalent motor power than with one 
horse, it was recommended that the collection carts in the two 
farthermost sanitary districts deliver with a short haul to a 
relay station in each district. At each relay station it is pro- 
posed that the garbage collection carts dump over platform 
through chutes into three 5-ton trailers of a tractor-drawn 
garbage relay train, whose bodies are removed and dumped 
on to scows at the water front garbage dumping stations. 


Ash Disposal by Fill 

Ash disposal by fill was recommended as the best method 
for the final disposal of ashes and street sweepings, if the 
latter cannot be sold, as it is sanitary, free from nuisance, 
economical, safe and employs the shortest haul whenever 
possible. It was recommended that the ashes be dumped on 
low places and in ravines already sewered, and on marsh land 
to the southwest of the city, as well as on the water’s edge 
to the Port Warden’s Line in the inner harbor of the city, 
properly retained by piling or bulkheads for the purpose of 
reclaiming shoal land. 


Transfer Stations for Ashes 

House collection is cheapest when made with a one-horse, 
two-wheel cart, of 2 cu. yds. capacity, for on the average 
about four minutes is required in removing an ash can from 
one residence, dumping it, and going to the next. Except on 
downtown service for hotels, when wagons of larger capacity 
are necessary, the use of two horse collection carts generally 
would be to waste the services of one horse during one-half 
the time of collection. 

With the filling of each successive dumping place, and as 
the outlying sections of the city are built up, the haul of the 
ash collection cart lengthens greatly, the average in the city 
of Baltimore for the four districts given below being 0.80 
miles, 


TABLE V—AVERAGE LENGTH OF HAUL FOR DISPOSAL OF 
ASHES AT BALTIMORE, MD. 


? 


EE MN iin ei RiKcex neinedeouseeeneuen 0.90 miles 
SN: I oo din Gararacaceia aes einer 0.73 miles 
EE a xi t5bove tenccadteteeneews 0.85 miles 
I pe re ne 0.70 miles 


To keep the length of haul of the ash collection cart as 
nearly fixed in distance as possible, it was recommended that 
loading stations for ashes be erected in those districts where 
it is cheaper to transport ashes in 8 cu. yd. removable steel 
bins on flat trolley cars than to continue the direct collection 
cart haul. It is proposed that the ashes will be dumped from 
an elevated platform through chutes into the steel bins on 
street railway cars underneath. 

On account of the escape of ash dust and odors arising from 
the present water front garbage and ash loading stations dur- 
ing the hot dry summer months, it was recommended that 
these water front stations be housed in a super-structure with 
an induced draft system, to prevent nuisances of dust and 
odor. 

Where ashes are to be spread over marsh land or on the 
water’s edge along the harbor for the purpose of reclaiming 
land, it was recommended that belt conveyors and locomotive 
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cranes be more generally employed in the unloading and dis- 
tribution of ashes at such dumps. 


Rubbish Disposal by Incineration 

Rubbish contains from 25 to 50 per cent of merchantable 
articles, which can be recovered as revenue by sorting and 
picking. It was recommended that this sorting privilege for 
the sorting, picking and removal of the valuable portions of 
the rubbish, including rags, rubber, metals, bottles, etc., be 
annually awarded by contract to the highest competitive bid- 
der. 

When rubbish sorting is performed by a contractor, who 
pays for the privilege of doing so, and is carried on at estab- 
lished points under the city supervision, it will prevent ma- 
terials which have been discarded by the householder from 
being dragged back into the city and stored in the back yard 
or cellars of persons recovering it, not because there is any 
use for it, but simply because it has an intrinsic value. 
Where the sorting privilege is not sold by the city and 
carried on under city supervision, but scavengers allowed to 
salvage this cast off material from a community, we have 
on the one hand a portion of the population discarding 
things which are no longer of any use or value to them, while 
another portion carries it back into the same place from 
whence it came. 

The remainder of the rubbish, which has no value, was 
recommended to be disposed of inexpensively and sanitarily 
by burning in a small district incinerator, erected in each 
of the four sanitary districts, at the ash receiving and transfer 
stations. 

Unsalable combustible rubbish produces less than 10 per 
cent of its original weight burned, and while incinerator ash 
and non-combustible rubbish must be finally disposed of in 
the same manner as household and factory ash by hauling to 
the dump, the net saving is 90 per cent of the cost of the 
otherwise direct haul of the unincinerated rubbish to the 
dump, less the cost of incineration. 

Utilization Station and Incinerator 

It was recommended that the rubbish utilization station for 
the recovery of the valuable portions should be built integral 
and as a component part of each district incinerator. The 
proper sorting of rubbish requires the material to be delivered 
to the station free from garbage and to be fed upon an end- 
less conveyor, from which persons on either side pick out the 
marketable articles and throw them into classifying gravity 
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bins. Power presses are used for baling the different classes 
of articles recovered. The remaining unsalable and unre- 
covered rubbish remaining on the conveyor is carried directly 
to the incinerator, where it is destroyed. 


Location of Utilization Station and Incinerator 


It was recommended that the utilization station and in- 
cinerator be erected as nearly as possible near the center 
of gravity of each of the four sanitary districts of the City 
of Baltimore, so that the haul to it by the collection carts 
would be the shortest. The center of gravity is not the geo- 
graphical center of the district, but it takes into account park 
and cemetery areas, from which no collections will ever be 
made, as well as the irregular shape of each district. 

Whenever possible, the incinerator should be located on a 
hillside or on a street with steep grades, so that rubbish may 
be delivered directly by the collection cart on the upper level, 
and the incinerator ash may be removed from the lower level, 
without any elevation of it. 

The cost of delivery of rubbish to the incinerator is. made 
up of the cost of collection and the cost of hauling to the 
incinerator after the collection cart is filled, but the cost of 
collection does not depend on the central location of the in- 
cinerator, while the cost of hauling does. 

The geographical location finally selected will determine 
the type of architecture of the incinerator, which should be 
erected in keeping with its surroundings. 


Capacity of Incinerator 

Average rubbish production for the City of Baltimore is 
approximately 0.20 lb. per capita daily, with a maximum of 
0.224 lb. per capita per day, or 12 per cent greater in the 
spring and fall months than the daily average quantity. It 
was recommended that the four district incinerators, each 
having a capacity of 40 tons per 24 hours, be erected at an 
approximate total cost of $160,000. 

It was also recommended as an improvement in collection 
equipment that a gasolene driven vacuum cleaner with dirt 
storage trailer be purchased and used in cleaning during dry 
weather of down town business streets paved with sheet as- 
phalt, and that all present wooden collection carts, as they 
become useless, be replaced with steel carts having com- 
bination ash and garbage compartment body, fitted with semi- 
cylindrical covers and sliding dumping lever fastened to the 
side. 
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How a County Engineer Builds Small Culverts and 
Bridges 

To the Editor: I bought a Model 17 Wonder concrete 
mixer about a year ago, used it last year, and will give you 
my experience with it, as perhaps it will help some one else 
with their concrete work. The mixer is complete, with a 
loader, and rotary pump to supply the water. It is all mount- 
ed on a truck, with a total weight of about 3,200 lbs. We use 
it on all kinds of work from a tile culvert with a concrete 
jacket, taking about six or seven’ sacks of cement, to a large 
culvert or bridge, taking 435 sacks of cement. The latter is 
the largest job we have yet used it on. It has proved to be 
the biggest labor-saving machine that I have ever used, and in 
my judgment no road official can afford to mix concrete by 
hand. The mixer not only saves time in mixing, but it also 





saves man power, which is a big item at the present time. 
With a suitable mixer the concrete can be mixed and placed 
in the forms at a cost not exceeding one-half of what it would 
cost to mix it by hand. 


As to the crew necessary to operate the mixer, it depends 
on the work. On large jobs, where you want to operate the 
mixer to its full capacity, the crew should consist of ten or 
twelve men besides the foreman. The best work that I have 
ever done with our mixer was with a crew of ten men besides 
the foreman. The concrete was wheeled in barrows from 20 
to 100 ft. from the mixer, three men doing the wheeling. 
When we mixed and placed 130 sacks of cement in three hours 
the men were used as follows: Three men to load the mixer, 
cne to operate the mixer, one to haul water, three to wheel 
the concrete away from the mixer and two to place the rein- 
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forcing and tamp the concrete. In building tile culverts with 
concrete jackets, in which the amount of cement used will 
run from 6 to 12 sacks, I generally use one water hauler (who 
also moves the machine from one job to the next), one or two 
loaders, one man to operate the machine and one or two to 
help the foreman place the concrete and tile. I have used it 
with only three men besides the man with the team. 

As to the best size of machine, every one will have to be 
governed in this by the conditions under which he is going to 
use it. If the work will not take more than 100 sacks of ce- 
ment to the job I would advise the purchase of what is known 
as a half-sack batch machine, but if the work is like it is here, 
where you will use from six sacks up to 1,000 or 1,500 sacks, 
I would not advise buying smaller than a sack batch machine. 
If the work is all large jobs, from 100 sacks up, buy a still 
larger machine. 


Method of Building Small Culverts 


The following is the best method that I have ever tried for 
building small culverts where we use No. 2 drain tile with a 
concrete jacket, and which takes from 6 to 15 sacks of cement, 
according to size and length. I first have a crew dig the 
trenches across the road for the tile, making them about 7 or 
8 ins. wider than the outside diameter of the tile, and then 
place a temporary wooden top over them. After everything 
is ready I take my crew and mixer and drive up to the place 
for the culvert, set the machine so that it will dump the batch 
into the trench for the culvert,-then remove the wooden top, 
clean out the trench, place about 3 or 4 ins. of concrete in the 
bottom, then place the tile, being careful that it is laid 
straight and of even grade, then finish up with about 4 or 5 
ins. of concrete on top. Good concrete headers should also be 
placed and raised just high enough to hold the fill for the 
road at each end of the culvert. Then backfill the trench and 
you are ready to go to the next job and repeat the operation. 
After you get used to the work you can build one in 30 min- 
utes’ time. We have used the above type of culvert or drains 
for openings less than 2 ft., i. e., No. 2 farm drain tile with a 
concrete jacket, for the last two years, and they have given 
good satisfaction and it is the cheapest permanent drain that 
I can find. Very truly yours, 

S. C. KNicutT, 


Tuscambia, Mo. County Highway Engineer. 





Using Motorcycles in Municipal Service 


To THE Eprror: The highway section of the Department 
of Public Improvements of the city of Baltimore have used 
Harley-Davidson motorcycles for about 4 years. At present 
there are 5 in use. These are being used in the repair di- 
vision by assistant engineers, who use them in going over 
their districts. 
neers are able to inspect their territory daily. 


By using the motorcycle the assistant engi- 
These engi- 
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neers also supervise their street repair forces during the day 
and note the progress being made. 

The guaranteed street division uses another Harley-Da- 
vidson motorcycle for practically the same purpose as. the 
assistant engineers in the street repair division. The Bureau 
of Complaint uses a motorcycle also. The work of that bu- 
reau is to investigate all complaints and report them to the 
proper department. 

The resident engineer of Baltimore, of the Maryland State 
Roads Commission, operates one of these motorcycles, with 
side-car equipment, on his inspection tours. The chief plumb- 
ing inspector of the city of Baltimore also uses one of these 
motorcycles. 

We have found that by the use of these motorcycles the 
streets can be gone over more thoroughly and more frequent- 
ly than was the case previously when street cars were used 
and the men had to do considerable walking. 

Very truly yours, 
R. NAVIN COOKSEY, 


Baltimore, Md. Highways Engineer. 





Proposed Road Improvements in Arkansas in 1918 


To the Editor: The Arkansas road building program calls 
for an expenditure of $15,000,000, covering about 2,500 miles 
of road, but we will not be able to construct that amount ow- 
ing to present conditions. We have 129 districts organized in 
56 of the 75 counties of the state, but we can’t tell how many 
will be passed by the Capitol Issues committee when the bonds 
are ready for passage. 

Most of our roads are gravel and macadam, however, the 
greater portion of the Arkansas-Louisiana highway, which is 
168 miles in length and the largest individual project in the 
South at the present time, will be asphaltic concrete on con- 
crete base. The actual bond money which is being used in 
the state for construction of roads at the present time amounts 
to $6,371,865. This money is distributed in districts in the 
several counties in the state, covering a mileage of 706.5 miles. 
The contract price of this work amounts to more money than 
the bond sales noted above, but this difference is covered by 
federal and state appropriations amounting to $630,776. 

Very truly yours, 
J. E. Fry, First Ass’t. Engineer, 


Little Rock, Ark. Arkansas Highway Commission. 





More Home Grown Food Via Rural Motor Express 
To the Editor: The market garden area of every city 
may be greatly extended by establishing Rural Motor Express 
lines for the hauling of farm products. This fact has been 
demonstrated by surveys made by the Highways Transport 
committee of the Council of National Defence. This committee 
is ec-operating with the Federal Food Administration in the 

















MOTORCYCLES USED IN ENGINEERING WORK AT BALTIMORE, MD. 


Left: 
partment of Roads and Streets. 


Motorcycle with Side Car Used by Resident Engineer, Maryland State Roads Commission. 
Right: 


Center: Assistant Engineers, De- 
Chief Plumbing Inspector. 
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campaign to secure the utilization of more home-grown perish- 
able foods produced in the vicinity of the point of consump- 
tion. This matter is being handled through the state food 
administrators‘and state councils of defense. 

In a circular to the various state committees appears the 
fqollowing: 

“The ordinary market-garden section of most of our cities 
i confined to an area with a radius of 20 miles or less, since 
that is about the limit of the distance from. which farmers ean 
haul produce to a public market with teams and make the 
best use of their time. Produce coming from greater distances 
must be shipped over the railroads. The congestion of traf- 
fic this year, with local freight embargoes in many instances, 
has blocked and delayed the shipments of foodstuffs, even 
though these were not included in the embargoes since 
crowded terminals are the chief cause of the celays. 

By using the motor truck the farmers are able to operate 
vegetable farms successfully at distances from 30 to 40 miles 
from market, because of time saved in trips to market. Much 
produce is the by-products of general farms, and the rural 
motor express offering daily service to and from market col- 
lects these small lots of fruits, vegetables, eggs, butter, etc., 
and brings them to wholesale districts in good condition. In 
every locality in which regular service of this character has 
been established there has been an increased production of 
perishables. 

This expansion of area from which the city may draw per- 
ishable products is one of the three most important reasons 
for a wider adoption of motor farm transport. Summarizing 
the arguments the main points in favor of Rural Express are 
the following: 

“Labor is saved on the farm by relieving the farmer of his 
market hauls, permitting him to remain in the fields with his 
teams during the busy season. 

“Transportation delays are avoided since the railroads are 
relieved of a large volume of short haul traffic at every pro- 
duce market terminal, where the congestion is particularly 
great. 

“The proportion of home-grown foods available to city is 
greatly increased by the expansion of the area within which 
farmers can properly conduct market-garden farms and get 
their own product to market in the best condition. 

Very truly yours, 
HIGHWAYS TRANSPQRT CQMMITTEE, 
By J. Clyde Marquis, Rural Express. 
Washington, D. C., June 11, 1918. 





War-Time Financing of Permanent Road Con- 
struction 
To the Editor: If you were to be asked what development, 
in your judgment, would make it the easiest for the country 
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to pay its war debts and reduce the taxes imposed by the war, 
what would be your answer? Can you think of a better one 
than to say: “Sufficient expansion in permanent road construc- 
tion”? 

This being true, is it not entirely practical to launch, 
throughout the country, before the next bond issue, a move- 
ment for the creation in every locality of a special fund 
(whether large or small), made up exclusively of liberty loan 
bonds, to be held in trust by local commissions, for assisting 
in the future in permanent road construction? Here the com- 
mission for this purpose consists of the president and secre- 
tary of the chamber of commerce and chairman of the road 
department, and a fund is being formed which, from the initial 
contributions, pledges and interest shown, demonstrates that 
the work can be given the character of an important war serv- 
ice as well as for future road construction. The enrollment 
here is in clubs of 100, each club contributing a bond, with 
larger individual pledges following. 

Will you not take pleasure in giving publicity to this move- 
ment, and in personally pushing it along in any of the various 
ways which will suggest themselves to you? 

F. F. Murray, 

Editor of Along the Way. 


Yours truly, 
Titusville, Pa. 





Laying Water and Sewer Connections in the Same 
Trench at Waltham, Mass. 


To the Editor: In Waltham, Mass., city employes lay the 
sewer and water connections from the mains to the inside of 
the foundation wall of the connected building, so that it is 
comparatively easy to secure the care in laying which is very 
necessary where the water and sewer pipes are put in one 
trench. 

1. Care in backfilling is easily specified, but it is hard to 
secure. It is very necessary. 

2. The lead connection with the water main is invariably 
employed. This gives considerable flexibility and takes care 
of some settlement. 

3. Usually the water andssewer pipes are laid at the same 
grade, to go in at the bottom of the cellar, and all danger 
from settlement is eliminated. 

4. When there is a difference of grades of more than a 
foot, planks 6x2 ins., are laid transversely across the ditch un- 
derneath the upper connection. These are spaced not more 
than 8 ft. apart. ; 

5. The two lines of pipe are separated as much as possible 
and 6 ins. is the minimum space allowable. 

The question of a new or improved supply of water is a 
very important one for Waltham. 

Very truly yours, 
BERTRAM BREWER. 


Waltham, Mass. City Engineer. 
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Universal Sand Tester 


The Universal sand tester here illustrated and described 
makes easy the testing of sand on small jobs. The import- 
ance of sand testing in concreting operations has been long 
understood, but was usually neglected except on large under- 
takings where laboratory facilities were available. 

The value of sand in concrete work depends upon the 





grading of the grains and upon the cleanness of the grains. 
The tester determines the grading and gives an indication 
of the cleanness. The apparatus consists essentially of a 
graded series of standard mesh screens, Nos. 6, 10, 20, 35 and 
65, in a water tight casing, a series of glass vials communi- 
cating with the screens, and means for holding and making 
a graphical record of tests. In operation, the tester is simple. 
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First a small metal measure is filled with the sand to be 
tested and emptied into the casing through an opening in one 
end. Through the same opening water is then poured until 
is shows above the first screen. Then holding the tester be- 
tween the hands, vial-side up, a reciprocating motion is given 
to the apparatus, with the impulse toward the downward end 
of the stroke. This produces a wave action in the water, 
which causes a separation of the sand-particles. 

The tester is then turned vial-side down and the materials 
are washed from the screens by gently shaking the appara- 
tus. The tester is then turned into a vertical position, when 
the materials flow into glass vials. A gentle shaking suffices 
to deposit all the materials. The record sheet is then placed 
on the platen, and by successive placing of the index at the 
top of the sand in the successive vials, and by drawing a pen- 
cil line along the index across the record sheet each time, 














VIEW OF UNIVERSAL SAND TESTER. 


and by placing this pencil line successively level with the 
bottom of the next succeeding vial, the record sheet is formed, 
either singly, in duplicate, triplicate, or as desired. 

This not only completes the grading, but gives a perma- 
nent graphical record of it. The operation can be performed 
by anyone who makes the easy, acquaintance of this appa- 
ratus. 

The record sheets are furnished in three different styles: 
a plain sheet on which the user may establish the standard 
of values his sand should follow, a double record sheet, a 
duplicate of the former, perforated and of such quality that 
carbons can be made at one operation, when duplicates are 
desired, and a heavy record sheet banded in red to indicate 
the location of the theoretical gradings for maximum density 
of mixture. 

In addition to its use in connection with concreting opera- 
tions, this sand tester is well adapted for measuring the size 
and uniformity co-efficient of water filter sands. The per- 
centages passing the screens and the screen sizes can be read 
at a glance, thus avoiding the laborious plotting of deter- 
mined percentages, as is necessary by the ordinary laboratory 
method. 

The sand tester is sold by Kolesch & Co., 130 Fulton St., 
New York City. 





Successful Use of Kerosene Torches in Removing Ice 
from Railway Tracks 


Ten Chausse kerosene torches are in use on the lines of 
the Chicago & Oak Park Elevated Railroad Company, and they 
were found of great aid in the severe snow and sleet storms 
of last winter, according to B. J. Fallon, engineer, mainte- 
nance of way. The snow was swept from switch points and 
then the torch used to thaw out the ice which froze in the fit- 
tings and which is always the hardest part to get clean. 

Interlocking pipe line carriers and leads were freed from 
ice in the same way. The flame will go where it is next to im- 
possible to get any kind of tool. Frozen water pipes at sta- 
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tions were thawed out at less than half the usual cost and 
with less damage to them. 

In keeping the complicated special work on the Union loop 
free the torches were invaluable. This track is all guarded 
and the snow packs into the pockets and soon forms ice. 

“IT am a thorough convert to the usefulness of these torch- 
es,” says Mr. Fallon. . 

This torch, distributed by the Alger Supply Company, of 
Chicago, only, is here illustrated in operation. It produces a 
clean flame, great heat, can be used in any position, and does 





CHAUSSE KEROSENE TORCH IN OPERATION. 


not carbonize. This type of torch is also much used for pre- 
heating for acetylene welding. The kerosene torch produces 
a hotter flame than a gasoline torch at much less cost. 

In addition to thawing ice from switches, the railroad men- 
tioned has used these torches for removing dangerous ice and 
moisture from station steps and platforms and for thawing 
out frozen plumbing around the elevated stations. 





An Enclosed Float Switch for Remote Control of 
Pumps 

In the remote control of pumps such as pumps in the base- 
ments of buildings and pumps serving water towers in. vil- 
lages and towns, the pumps and motors receive very little at- 
tention, and the float switch still less when the motors are 
started and stopped by such a device. As long as the water 
gauge shows a good supply of water the attendant will not 
trouble himself to know whether the float switch is covered 
with ice and dirt or whether the operating mechanism of the 
switch can operate properly. Overflowing of water tanks and 
towers are not uncommon occurrences. 

Realizing the lack of attention given to float switches and 
the severe conditions under which they must operate, the Cut- 
ler-Hammer Mfg. Co., of Milwaukee, has developed an en- 
closed weatherproof float switch, here ilJustrated, built so 
heavy it will stand considerable abuse and with an operating 
mechanism that will positively open and close with the rise 
and’ fall of the float. One of the chief cdjections to some 
switches is that they get out of step, if for any reason the 
switch fails to latch in. This happens through the contacts 
becoming badly burned, which prevents the blade from enter- 
ing the clips. Or, where the blades become bent out of ad- 
justment the same result follows. When the latching mechan- 
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ism of such a switch gets out of step, the switch opens when 
it should close, and vice versa. The design of the new C-H 
switches make this impossible. The switch can only be open 
when the lever is in one position and only closed when in the 
opposite position. 

These switches are furnished complete with a sheet copper 
float having conical ends, float rod, and a heavy float rod 
guide. Conical end construction is used on the copper floats 
which gives greater strength than flat ends, and there is less 
chance of the float opening at the end seams. Various mount- 





C-H ENCLOSED FLOAT SWITCH FOR REMOTE CON- 
TROL OF WATER PUMPS. 


ing and controlling arrangements are furnished. The single 
pole switches are intended for use in connection with a starter 
for controlling A. C. or D. C. motors. The 2- 3- or 4-pole float 
switches are designed for single phase self-starting and poly- 
phase squirrel cage motors, which may be thrown directly 
across the line to start. They can also be used for direct cur- 
rent motors when used with a suitable self-starter. These mul- 
tipole switches have a maximum capacity of 5 h.p. at 110 
volts and 714 h.p. at 220, 440 or 550 volts. 





Kirstin Method of Removing Stumps 
The Kirstin method of removing stumps is illustrated in 
the accompanying half-tone. The cost of doing this work is 
comparatively low. One of the most important demonstra- 


tions of the Kirstin method yet made was at the University 
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of Wisconsin last season in showing farmers how easy it is, 
and how inexpensive, to clear the logged off land in that state. 
This demonstration.was held under average conditions. The 
stumps in some places were thicker than is usually the case 
and in other places the stump tops were too rotten to pull 
to best advantage, but taken as a whole the conditions were 
average. , 

Four tests were made. In the first, 118 stumps, ranging 
from 4 to 28 in. in diameter, were pulled in 6 hrs. and 40 
min.; in the second test 62 stumps, from 6 to 36 in., were 














VIEW OF KIRSTIN STUMP PULLER IN OPERATION. 


pulled in 2 hrs. and 30 min.; in the third test 145 stumps, 5 
to 42 in., were pulled in 6 hrs., and in the fourth test 164 
stumps, 4 to 36 in. in diameter, were pulled in 6 hrs. Three 
men and a team cleared one acre in each of the above cases. 
The puller is compact and light enough so that it can be 
handled with ease and rapidity. It is claimed that a puller 
of this type will handle 98% of the stumps ordinarily en- 
countered. 





Using an All-Smokeless Outfit in Repairing Asphalt 
Streets 

An asphalt repair outfit, including machines of five differ- 
ent types, all of which were smokeless, is here illustrated. 
This outfit was recently employed on Michigan Boulevard— 
the principal show street of the city of Chicago. In this lo- 
cality it was, of course, highly desirable tc eliminate smoke, 
fumes and ashes usually associated with old types of equip- 
ment employed on asphalt pavement repair work. The outfit 
illustrated accomplished this result beyond question and much 
to the satisfaction of the Department of Streets and of the 
owners of the property abutting on the street where the work 
was’ being done. 
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VIEW OF SMOKELESS EQUIPMENT USED IN REPAIRING ASPHALT STREETS IN CHICAGO. 























The view shows two tandem motor rollers of Austin-West- 
ern Road Machinery Company manufacture, a Phisto tool- 
heater and a Pluto surface heater of the Chausse patented 
type, distributed by the Alger Supply Company of Chicago, 
and a Zin-Ho portable air compressor. Two motor trucks 


used in hauling the hot asphalt to the street are also shown. 

On this work the surface heater was filst used, then the 
portable air compressor was used to cut out the portion of 
the asphalt that needed replacing. The hot asphalt was then 
added from the motor trucks and ironed and smoothed with 
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the hand tools heated in the tool heater. The freshly deposit- 
ed asphalt was then rolled by means of the tandem motor road 
rollers. These road rollers have powerful engines that run 
steadily and smoothly. They are easily controlled and steered. 
They have two gear speed changes and their operation is en- 
tirely free from smoke, sparks and ashes.. They are free from 
boiler troubles and repairs and do not require the teaming 
of coal and water; thereby keeping unsightly equipment off 
the street entirely. Property owners are very appreciative 
of equipment of the type shown in this view. 
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Modern Highway Danger Signals 


By A. G. Shaver, Consulting Electrical Engineer, 857 Peoples 
Gas Building, Chicago, Ill. 


That some sort of warning signal, or an alarm, with a vis- 
ible indication, suitable for governing highway traffic at night 
over railroad grade crossings, is desirable, has long been rec- 
ognized. And that this visible indication should be of an ani- 
mated character is apparent from the fact that it has been a 
feature of nearly all such signals installed. 

Bell Signals Are Obsolete 
About 1899 some crossing bells were installed with an in- 
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HIGHWAY DANGER SIGNAL OF A. G. A. TYPE IN- 
STALLED BY INDIANA UNION TRACTION CO. AT 
CROSSING OF ITS ANDERSON LINE WITH ORCHARD 
AVE., A HIGHWAY, JUST OUTSIDE OF INDIANAPOLIS. 











candescent light attachment such that it gave a flashing light 
shining out at night along the highway. This was not re- 
garded as very successful, however, because the lamps would 
soon burn out and the cost for battery renewals was consid- 
erable; so this lighting feature was not generally used. 

For some years considerable progress was made in devel- 





oping automatic highway grade crossing alarms, and a very 
large number were installed by the railroads, but, practically 
without exception, they were audible alarms of the bell type. 


Developments in Highway Signals 

With the automobile coming into general use, it was found 
that often the noise of the motor drowned the sound of the 
crossing bell so the driver of the car could not hear it. Then 
there appeared in the market a visual signal of the swinging 
flag type, and to these, a little later, was added a lamp for 
the night indication. Such signals are still.much used, but 
they are relatively expensive as to first cost, and, if properly 
maintained, require considerable attention. 


The A G A Signal 

Lately there has appeared in the market a new type of 
signal, or illuminated sign, patterned after the well-known 
flashing light used so much in buoy and lighthouse equipment 
for guidance of ships. Such a signal is shown in Fig. 1, and 
was furnished by the A G A Railway Light and Signal Com- 
pany, of Elizabeth, N. J., to the Indiana Union Traction Com- 
pany, which installed it at the Orchard avenue crossing, near 
Indianapolis, Ind. 

This signal operates continuously, flashing out a red light 
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SiiTCH PLAN SHOWING SIGNAL AND S JRROUNDINGS 
AT INSTALLATION SHOWN ON THE LEFT. 








through the Fresnel lens at the center and illuminating the 
word railroad in the transparent case of the lantern. The 


Fresnel lens gives the red light a spread of 60 degrees. In 
the daytime this red light may be seen at a distance of sev- 
eral hundred feet, and at night it may be seen several thou- 
sand feet. 


The word railroad is distinguishable for a dis- 
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tance of 200 to 300 ft. The animated character of the signal 
compels attention from approaching vehicles on the highway, 
and also it is not confused with any other lights which may 
be in the vicinity. 

Fig. 2 is a diagramatic view of the situation when the sig- 
nal shown in Fig. 1 is installed, the broken lines indicating 
the limits of the spread of the red light. This signal has been 
in operation about four months. Within that time it has not 








TYPICAL INSTALLATIONS OF THE A. G. A. SIGNAL. 


required any attention, and it will continue to operate about 
six months longer before the supply of acetylene gas will need 
to be renewed, and when renewed the gas will cost about $4.50. 

This signal was designed for protecting dangerous places 
in highways, but it is working out equally well for protecting 
railway crossings. 





Safer Safety Islands Will Result from Improved 
Design 
By G. 8S. Eaton, Chicago, Ill. 


Dangerous safety islands at street intersections are not so 
unusual as one might think. In the few years that have 
elapsed since increasing motor car traffic made necessary their 
construction no carefully considered design has been generally 
adopted. Instead, very few of the many different types which 
are found indicate that thought has been given to eliminating 
dangerous features. Any barrier such as a safety island, when 
placed in a busy thoroughfare, invites accident unless designed 
with care. To make safety islands more plainly visible and 
as near collision-proof as possible should be the effort of every 
official in charge of parks or boulevards and the concern of 
every pedestrian and motorist. 

Accidents Occur Despite Present Safety Islands 

That safety islands as constructed at present are not safe 
is shown by the frequency with which accidents occur. In 
Chicago there are 153 islands under the control of the South 
Park Commissioners. At these islands 270 accidents occurred 
in a year’s time. On the North Side two broken island lamp 
posts were noticed not far apart, on one boulevard, during a 
short tour made some time ago over several of the North Side 
drives, as shown in Fig. 1. 

One of the smash-ups occurring on Chicago’s West Side is 
seen in Fig. 2. In this accident a costly lamp post was broken 
and the automobile was damaged. Improved design will elim- 
inate many of these accidents and reduce the danger and prop- 
erty loss in others. 
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Poor Illumination Often Responsible for Accidents 

Poor illumination is responsible for many accidents. Safe- 
ty islands should be constructed so that not only the careful 
motorist will see them, but so that the careless driver cannot 
fail to note their presence. It is often difficult at night for the 
approaching motorist to determine the extent of the island 
platform where no special thought has been given to properly 
designing the island. 

Making Islands More Visible 

A simple way of correcting this dangerous condition of poor 
visibility is to illuminate the base of the island with white 
light. Bulbs placed just below the red signal and shielded 
with reflectors which are open at the bottom will furnish the 
desired illumination without blinding the motorist. The ac- 
companying drawing shows a design which includes this fea- 
ture. 

Another means of making safety islands more easily visible 
is the use of white posts. When safety islands were first con- 
structed black posts were thoughtlessly adopted because of 
their general use in street lighting. Black absorbs light; 
white reflects it. In Chicago the South Park Commissioners 
last year had most of their island posts and platforms painted 
white—see Fig. 3. A few months ago similar action was taken 
by the Lincoln Park Commissioners, who had only the posts 
painted white. 
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PLAN OF ISLAND OF SAFETY 
FIG. 5—SUGGESTED DESIGN FOR SAFETY ISLAND. 











Substantial Barrier Is Requisite 

Aside from the improvements just considered, there are 
other ways in which safety island design should be bettered. 
One important function of safety islands is to provide a place 
where pedestrians can stop without fear of being struck by 
motor cars. In order to protect pedestrians properly, a sub- 
stantial barrier must be constructed—one of such a nature 
that an automobile colliding head-on will be stopped, stopped 
without breaking the lamp post, if possible, so that flying glass 
and the falling post may not increase the chances of injury. 
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Provision for Glancing Blow 

In many accidents the island is struck a glancing blow. 
Careless driving, skidding or failure to see the island may be 
responsible for the mishap. At times, colliding with the island 
is the only alternative to running into another car or to strik- 
ing a pedestrian. Since the second important purpose of safe- 
ty islands is to fix lines of traffic, it is not surprising that oc- 
casionally on much traveled thoroughfares misjudgment 
should result in too quick turns at safety islands, or in insuffi- 
cient allowance for clearing them. In all such cases it is es- 
sential that the platform and lamp post be so shaped that the 
automobile will be veered off, thus preventing an accident, 
with its attendant property loss and possible injury to occu- 
pants of the car and to those seeking refuge at the: island. 
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will reduce the property damage and the number of injuries 
resulting from collisions. These improvements or others sim- 
ilar in nature should be incorporated in future safety island 
designs. 





Trade Notes 


On Friday and Saturday, May 24th and 25th, the Service 
Motor Truck company held a convention of district sales man- 
agers in Chicago. The following representatives of the com- 
pany were in attendance: E. T. Herbig, sales manager; L. A. 
Poundstone, eastern district sales manager; Henry Wolf, cen- 
tral district sales manager; F. A. Drage, northwestern district 
sales manager; B. W. Plage, southwestern district sales man- 

















VIEWS ILLUSTRATING GOOD AND BAD SAFETY ISLAND DESIGNS. 


1—Accidents Occur 
Safety 


Fig. Frequently at This Intersection. 


Islands Fix Lines of Traffic. 


Thought was given to the proper shape for .an island in work- 
ing up the suggested design, which is shown herewith in 
Fig. 5. . 

In foggy weather a dark object may be seen more easily 
than one of light color. For this reason, as well as because 
of the desirability of a dark red light, a red globe is prefer- 
able to one cf white glass with red bulbs inside. When the red 
globe is used, it furnishes a color contrasting in daylight with 
the white of the post. Two color globes, red above and white 
below, have been tried for indicating danger and lighting the 
base at the same time, but they have not been found satisfac- 
tory—see Fig. 4. 

Since accidents are of such frequent occurrence at safety 
islands, it is evident that efforts to decrease their number are 
needed. Simple improvements have been pointed out which 
witl make safety islands easily seen, day or night, and which 


Fig. 2—One of Many Collisions at a Chicago Safety Island. 
Fig. 4—White Posts Easily Seen, but Two-Color Globe Not Satisfactory. 


Fig. 3— 


ager; G. E. Glaser, southern district sales manager; F. E. Nor- 
man, Pacific coast district sales manager; L. H. Brown, fac- 
tory representative, and M. E. Stoner, assistant southern dis- 
trict sales manager. The meeting was held in Chicago rather 
than at the factory at Wabash, Ind., so that an inspection 
might be made of the Buda Motor company’s plant at Harvey, 
Ill., Buda engines being used in all Service models. 





Coming Conventions 
July 13.—Northwestern Society of Highway Engineers; 


secretary, C. G. Reiter, Hillsboro, Ore. 
Portland, July 13. 

Oct. 2-4-—American Society of Municipal Improvements; 
secretary, Charles Carroll Brown, 304 E. Walnut St., Bloom- 
ineten. Tl]. Annual meeting at Buffalo, N. Y., on Oct. 2-4. 


Quarterly meeting at 
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Ninety heavy trncks made the trip from Camp McClellan, Ala., to Atlanta, Ga., 
a distance of 125 miles, and carried back 130 tons of sugar for the soldiers in camp. 


(Central 
News) 





General Goethals says 
we need more Good Roads— 


**General Goethals, who resigned as 
State Engineer of New Jersey when he 
was appointed Army Quartermaster 
General, with direction of transporta- 
tion, has recommended to the State 
Highway Commission that it spend all 
its available funds this year in building 
sections of roads that will enable the 
army to use motor-trucks and other 
vehicles to relieve the railroad conges- 
tion in hauling supplies to its camps 
and to the shipping bases. His report 
lists fourteen routes where immediate 
changes might be made to facilitate 
army transportation with trucks. 

‘*All the recommendations have been 


accepted, and the first year’s levy of the 
direct tax that, is is estimated, will total 
$15,000,000 in five years, will be spent 
in improving military highways. Four 
of the routes carry traffic to New York, 
although the plansfor improvements on 
all routes are intended to increase high- 
way traffic to other ports. Other im- 
provements affectthe trafficonhighways 
between Newark, New York, and the 
Quartermaster depots in Philadelphia, 
and all the manufacturing-plants be- 
tween thosecities. Better roadsto Sandy 
Hook, the United States naval station 
at Cape May, and Camps Dix and Mer- 
ritt are suggested.”” (N. Y. Times.) 


Every state, every county, has its long and through routes that 
should carry a swarming traffic of motor-trucks! 


But one impassable mile, one neglectful township somewhere 
on the route from city to city, breaks the chain and forces ship- 
pers to use congested railroads as best they can! 


Roads must be strengthened to withstand motor-truck traffic. 
This means that in most cases they should be built or treated 
with Tarvia, which reinforces the road-surface and makes it smooth, 


dustless and durable. 
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Military trucks and the new commercial truck-trains need Tarvia 
Roads. (Photos courtesy Leslie’s Weekly and Com’l Photo Shop.) 
Tarvia has been successfutly used on thou- 
sands of miles of roadway throughout this 
country, including many of the principal 
arteries of the nation. 


No other road material is so popular. 


Every state highway commission, every 
county and township authority, every citizen, 
should be interested in the good-road prob- 
lem, which is so urgent if the nation is to 
mobilize promptly its food and its fuel, its 
munitions and its men. 


Good roads and plenty of them will help us 
win the war. 















Halifax,N.S. Sydney, N.S. 
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CONTRACT NEWS 
























| Contracts AWARDED 











ROADS AND STREETS. 


Ala., Florence~-Newel Constr. Co., Birm- 
ingham, award. contr. for grading, draining 
and surfacing with chert, portion of Flor- 
ence & Huntsville Rd., at $30,961. 

Ark., Harrison—Sherwood-Myers, Spring- 
field, Mo., award. contr. for bldg. 37 miles 
of Jefferson Hwy. cut-off through Boone 
Co., at $164,478. 

Cal., Los Angeles—Geo. R. Curtis, 2440 
E. 26th St., award. contr. for grading and 
paving Van Ness blvd., at $34,863. 

Cal., Porterville—W. H. Paul, Stockton, 
award. contr. at approx. $100,000, for grad- 
ing and paving Sunnyside Ave., Olive St., 
Putnam Ave., and S. Main St., connecting 
bus. sec. of city with new county hwys. 

Cal., Visalia—Following contracts award. 
for constr. of 3 Divs. of county hwy. sys- 
tem: Brady & Flynn, San Francisco, Lind- 
say-El Mirado div., 3.25 mi.; Concrete Pipe 
& Constr. Co., Porterville, Woodville-Tip- 
ton div., 7.5 mi.; Isbell Constr. Co., Dinuba, 
Paige-Waukena div., 7.5 mi. Wk. on these 
rds. will cost. abt. $9,500 per mile. 

Del., Dover—Hayman & Goodman, 15 Ex- 
change Pl., Jersey City, N. J., award. 
contr. for bldg. 4.05 mi. rd. in Kent Co., 
at $154,497; Contr. No. 3, 2.46 mi. rd. New 
Castle Co., to R. Hopkins, Troy, N. Y., 
vitr. brk. conc. fdn., at $237,792; Contr. No. 
4, 3.75 mi. rd. New Castle Co., to V. Olsen 
Contr. Co., 507 Mahoning Bldg., Youngs- 
town, Ohio, vitri. brk. conc. fdn., at $343,- 
435; Contr. No. 5, 6.06 mi. rd., Sussex Co., to 
H. P. Walker and R. L. Savage, New York 
City, cem., at $233,400; Contr. No. 6, 4.90 
mi. rd. Sussex Co., Kaufman & Garcey; 
New York City; cem. conc., $205,726; Contr. 
No. 7, 6.61 mi. of rd., Sussex Co. to Kauf- 
man & Garcey, N. Y. City, cem. conc., at 
$283,208. 

Ga., Atlanta—Meador Constr. Co., award. 
contr. for paving Peachtree St., James to 
Pine Sts., at 13 per cent. decrease in or- 
iginal bid of $120,659. 

Iida., Boise—J. A. Carroll, Pocatello, 
award. contr. for grading, surfacing and 
culverts on road near Albion, at $22,000. 

ida., Burley—Warren Constr. Co., Journ- 
al Bldg., Portland, Ore., award. contr. for 
paving streets, at abt. $55,050. 
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Try out a KOLESCH Instrument 
on your work—at our expense 


We will gladly send municipal engineers our instrument to 
test without any obligation to purchase until it has proved its worth. 
Kolesch Transits and Levels are sturdy, accurate and moderate in 
Every detail has been studied to give an instrument that can 


price. 


ill., Belleville—Kelley Bros., Belt and 
State Sts., E. St. Louis, award. contr. by 
St. Clair Co., for bldg. 22,800 ft. Sec. J., at 
$55,921. 

ill., Lockport—Anderson & Son, award. 
contr. for paving 9th St., by City Council, 
at $19,000. 

lll., Paris—Edgar Co. award. contr. for 
paving to A. J. Parrish, Paris, at abt. $59,- 
689. 


ind., Anderson—Indiana Asphalt Co., 127 
E. Market St., Indianapolis, award. contr. 
for conc. road in Anderson Twp., at $70,- 


Ind., Greencastle—Allen & Lisby, award. 
contr. for constructing 10,634 and 6,680 ft. 
macad rd. in Floyd & Madison Twps., at 
$24,500. 

la., Bettendorf—D. J. Ryan Constr. Co., 
Davenport, award. contr. tor 10th Street 
paving, at $18,467; McCarthy Improvt. Co., 
Davenport, contr. for 8th St. paving, at 
$13,946, and Second St. paving, at $15,911. 

la., Sioux City—Western Asphalt Paving 
Co., Sioux City, award. contract for 42 mi. 
of rd. bldg.—Casper to Salt Creek, Wyo., 
approx. $250,000. 

Ky., Newport—E. J. Kuepfle, award. con- 
tracts for wood blk. paving on 2 and rein. 
cone. on 2 streets, at $83,290, $11,403 and 
$25,089, respectively. 

Ky., Oakdale—M. CC. Crawford, South 
Park, award. contr. for conc. curbs and 
gutters; also macadamizing Evelyn Ave., 
at $58,000. 

La., Abbeville—H. M. Weber, Baton 
Rouge, award. contr. for grading, curbing 
and graveling 1.3 mi. of streets, at abt. 
$29,000. 

Md., Annapolis—Frank M. Duvall, St. 
Margarets, Annapolis, award. contr. by 
Anne Arundel Co. Commrs., to construct 
1.32 mi. conc. hwy., from Annapolis-Balti- 
more, Blvd., to St. Margarets, at $58,305. 

Md., Baltimore—Thomas, Bennett & 
Hunter, Westminster, award. contr. to re- 
pave with concrete several mi. of Washing- 
ton and Baltimore Blvd.; also construct 3-ft. 
cone. shoulders on each side betw. Elk- 
ridge and Laurel, at $85,000. 

Mass., Boston—A. G. Thomasello, 69 Gib- 
son St., Boston, award. contr. by State 
Hwy. Dept., for bldg. 2% mi. 18-24 ft. rd., 
in Lexington, at about $50,000; J. McCor- 
mick, 315 Taunton Ave., E. Providence, R. 
I., contr. for road in Swansea, at $9,649; 
Middlesex Constr. Co., Medford, contr. for 
bldg. perm. state rd. in W. Springfield Twp., 
at $23,180; G. E. Greenough, S. Acton, for 
3,000 ft. state hwy. in Westford Twp., at 
$10,327; Marshfield Constr. Co., Marshfield, 
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contr. for state hwy., asph. macad., 10 ft. 
wide, Hingham & Cohasset Twps., at $12,- 
695. 
Mich., Allegan—Barnes & O'Neill, local, 


award. contr. for shaping, draining and 
cone. surfacing on abt. 7 miles of road, 
Ganges Twp., at $141,000. 

Mich., Grand Rapids—J. B. Hoey, award. 
contract for brick paving on conc. founda- 
tion on Grandville Ave., at abt. $36,809. 

Mich., Hastings—H. A. Nicholas & Son, 
award. contr. for bldg. fed. aid sec. of trunk 
hwy. to Camp Custer, at $76,962. 

Mich., Pontiac—R. D. Baker & Co., De- 
troit, award. contr. for Orchard-Lake Rd., 
at abt. $98,332. 

Mich., Pontiac—Slater Constr. Co., Pon- 
tiac, award. contr. for paving Bagley St.— 
Orchard Lake Ave. to railroad tracks, 
Claremont Pl.—Heitsch ovrvu { 
ington Pl., and Union St.—Huron to Mt. 
Clemens Sts., at about $18,84.. 

Mich., St. Johns—Berrien Constr. Co., 
award. contr. for Barr brk. paving ou conc., 
Niles-New Buffalo rd. through v.llage of 
Buchanan—brk. paving in village; water- 
bound macad. on country rd.—at abt. $20,- 
000; Schultz & Hassle, City, award. contr. 
for improvt. of Galien-Stevensonville rd. 
through Baroda (brk. on slag); macad. 
stretch on this rd. let to Jul. Berndt. To- 
tal, $9,000; Schulz & Hassele, also award. 
contr. for paving Coloma to Watervliet rd. 

Minn., Albert tLea—Lameroux  Bros., 
Omaha, award. contr. for constr. of Jeffer- 
son Hwy., and Pickerel Lake road, at $61,- 
119. 

Minn., Belle Plaine—Mergens Bros., local, 
award. contr. for improving Yellowstone 
Trail, at $48,000. 

Minn., Brainerd—Jas. Wilkins & Co., 
Park Rapids, award. contract by Crow 
Wing Co., for construction of Gull Lake rd., 
at $80,417. 

Minn., Pipestone—C. C. Walkup & Son, 
award. contr. for graveling 21 miles of 
road in Lyon Co., at $50,000. 

Mo., Kans. City—Chas. Gidinsky, 3418 
Kenwood Ave., award. contr. for grading 
and macadamizing rd., at $16,330. 

Mo., Kansas City—J. A. Sheedy, award. 
contr. for grading Levasy-Mecklin Rd., 514 
miles, at $19,964. 

Mo., Kans. City—A. J. Armstrong, Kans. 
City, Kans., award. contr. by Wyandotte 
Co. Commrs. for bldg. 2 mi. conc. road— 
west ave of W. Kansas Ave. bridge to 
within one-quarter mile of Tuner, Kans., 
at $33,252. 

Mo., Sugar Creek—Davidson Constr. Co., 
Independence, award. contr. for grading and 
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Threefold Co-operation 


Every telephone connection requires 
co-operation. The slightest inattention 
or indifference on the part of the per- 
son who calls, or the company that 
makes the connection, or the person 
who is called results in a correspond- 
ing deficiency in service. Each is 
equally responsible for the success of 
the service. 


Not only is it to the advantage of the 
individual himself to use the telephone 
efficiently, but his conservation of the 
advantages of these national lines of 
speech benefits all telephone users. 


Accuracy in calling, promptness in 


answering, clear and deliberate talk- 
ing, courtesy and patience on the part 
of both user and operator are essen- 
tials of service, and must be -nutual 
for good service. 


Efficient telephone operation is 
vital to the war work of this country. 
The army, the navy and the myriad 
industries contributing supplies de- 
pend on the telephone. It must be 
ready for instant and universal use. 
The millions of telephone users are 
inseparable parts of the Bell Systera, 
and all should patriotically contribute 
to the success of the service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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macadamizing rd. betw. here and Cement 
City, at $43,270. 

Mo., Versailles—Cook-O’Brien Co., 305 
Railway Exchange, Kans. City, award. 
contr. for grading 8 mi. of road; also bridge, 
at $20,000. 

N. J., Elizabeth—C. H. Winans Co., 
award. contr. for imprevt. of abt. % mi. 
on Mountain Ave in Mountainside, at $65,- 
039. Rd. will have conc. surface and bitum. 
conc. surface; Jas. Doier, local, award. con- 
tract for widening Springfield Ave., Moun- 
tainside at point near Fink’s Hill for pur- 
pose of eliminating sharp turn, at»$61,147. 

N. J., Hackensack—Ciril <. Job & Son 
Co., Little Ferry, award. contr. for improvt. 
of Grand Ave., at $37,350. 

N. J., Hudson—W. T. S. Crichfield, award. 
contr. for improvement of Palisade Ave— 
county park to Bergen line; R. Mazzoni, 
award. contr. for improvt. of Bergenline 
Ave.—Hudson Co. to Bergen Co. line. To- 
tal, $15,000. 

N. J., Paterson—Geo. F. Brackett, award. 
contract for improvt. of Van Houten Ave., 
in Clifton—Blomfield Ave. to Passaic city 
line, at $23,003. 

N. J., Summit—Welden Contracting Co., 
Rahway, award. contr. for improving Mor- 
ris Turnpike, at $10,243. 

N. J., Trenton—Ross & Whelan, City, 
award. contr. for constr. of approx. 2 miles 
Route 1 at Metuchen, at $146,677; H. Wil- 
helms’ Sons, Elizabeth, award. contr. for 
constr. of abt. 3 mi. Route 3 betw. Atco 
and Berlin, at $133,435; Wm. Sycesma & 
Son, local, award. contr. for reconstruct- 
ing Kingland lane, at $10,191; Geo. F. 
Brackett, local, award. contr. for install- 
ing surf. of bitum. conc. on crown of hill 
of ay at $4,408. 

Vas Brooklyn—Borough Asphalt Co., 
oP, contr. for paving 63rd St., at $209,- 
000. 


N. Y., New York—Asphalt Constr. Co., 
2197 Madison Ave., City, award. contr. for 
regulating, grading, paving and repaving 
with granite blocks on conc. foundation, 
Varick Street—Leonard to Carmine—at abt. 
$229,060. F. L. Dowling, Boro. President. 

N. Y., New York City—Asphalt Constr. 
Coa., 208 Broadway, for repaving BE 138th 
St.-_Willis Ave., to Southern Boulevard; 
also Southern Blvd.—E. 138th, north of E. 
147th; sheet asph. and’ redressed granite, 


blocks on conc. base, at abt. $268,257. 


Sizes: 
2to 18 tons 


By ip) 


basis. 


than coal. 


tives of equal weight. 


30 Church Street. 


Oil Burning! —much cheaper 
Power in reserve! 
sturdy locomotives have 50% greater trac- 
tive effort than direct connected locomo- 
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N. Y., Utica—Harry W. Roberts & Co., 
local, award, contr. for resurfacing follow- 
ing streets: Arthur St—Steuben to West 
St.—sheet asph., $2,912; bitu., $2,990; asph. 
conc., $2,756; Whitesboro St.—Varick to La- 
fayette—sheet asph., $11,512; bitu., $11,933; 
asph, conc., $10,688; Erie St.—Downer Ave. 
to Whitesboro St.—sheet asph., $11,931; 
bithu., $12,321; asph. conc., $11,151; Erie 
St.—Schuyler St. to 80 ft. east of Jason 
St.—she. asph, $16,229; bithu., $17,429; asph. 


cone., $15,629. 
N. C., Tarboro—Gulf Paving Co., James 
Bldg., Chattanooga, Tenn., award. contr. 


for 6,500 sq. yds. asph. on conc. fdn., at 
abt. $27,000. 

N. D., Carrington—Stanley Bros., St. 
Paul, award. contr. for 16 miles of rd. grad- 


ing at $18,000; general contract award. 
same firm for build. road in Foster City, 
at $30,000. 

N. D., Dickinson—P. Kelly, Bismark, 


award. contr. for recon'structing 18.9 miles 
rdway., extending north and south of here, 
at $21,870. 

O., Columbus—Following contracts for 
improving nearly 24 mi. roads in nine coun- 
ties in state, award. at total cost of $455,- 
000: S. M. Billiter, Dayton, Ohio, River 
Rd. (Sec. 1), at $35,687; (Sec. C-1), Lima- 
Sandusky Rd., Hancock Co., to Johnson 
Constr. Co., Chicago, at $33,009; Wm. Dor- 
sey, Findlay, O., (Sec. 2), Lima-Sandusky 
Rd., at $31,888; (Sec. 2), Lima-Sandusky 
Rd., same contractors, at $83,570 and $111,- 
422, secpectively. 

0., Columbus—St. Hwy. Dept., award. 
following contracts for grading, paving, 
bridges, etc., in Gallia County: Jno. & Wm. 
Miller, Gallipolis, $39,700; in Holmes Co., 
Cc. W. Ryan, Maumee, $9,567 and $31,302; 
Wood County, Fed. Asph. Co., Hamilton, 
$165,630; Monroe Co., W. W. Patton, Wood- 
field, $13,869 

O., Cleveland—Cleveland Trinidad Paving 
Co., Arcade Blidg., award. contr. for pav- 
ing West Blvd.—Lorain to Adelaide Aves.— 


bithu. wearing surf. on conc. fdn., at $49,- 
846. 
O., Findlay—Wm. E. Dorsey, Findlay, 


award. contr. by Co. Commrs. for construc- 
tion of rd. betw. this city and Fostoria, at 
$119,800. 

O., Lima—Jos. Karch, Celina, 
contr. for one mile of improvt. 
Lima-Ottawa rd., at $32,486. 


award. 
wk. on 


5! ce EAM 


own! 


These big, 


Send for Specifications. 


BELL LOCOMOTIVE WORKS, Inc. 


(Founded 1908) 





Cost least to buy and least to 
One-man operated and no licensed 
engineer required. You are prepared for 


long, hard haulage when you fortify your- 
self with the BELL! 
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O., Medina—Geo. Mellerd, award. contr. 
for grading, draining and paving Sec. B-2, 
Liverpool-Richfield Rd., Liverpool Twp., at 
$18,000. 

O., Milford—S. M. Billiter, Dayton, award. 
contr. for resurfacing stretch betw. New 
Richmond & Hamilton Co. line, at $35,687. 

O., Mingo Junction—Posser & Maloney, 
Bellaire, award. contr. for grading, paving 
and curbing McLister, Murdock, Madison 
and Union Aves., at $47,448. 

O., Sidney—H. P. Spreiker, Toledo, award. 
contr. for labor and material for paving 5 
miles St. Marys-Wapak rd., at $63,552. 


Okla., Ponca City—Park-Moran Co., 
Okmulgee, award. contr. to pave sts., at 
$200,000. 

Ore., Astoria—C. G. Palmberg, City, 


award. contr. for improving Seventh St., 
with hillside brk.; also cem. walks, at $72,- 
490; also contract for improving 15th St. 
and 14th Sts. with vitri. brick. 

Ore., Hood River—A. D. Kern & Co., lo- 
eal, award. contr. for grading Columbia 
hwy.—Hood River to Cascade locks—at abt. 
$50,000. 

Pa., Erie—Pianti, Courath & Co., City, 
award. contr. by State Hwy. Dept. for con- 
str. of paving in E. Buffalo rd., through 
Harbor Crk., at $83,000. 

Pa., Harrisburg—Anundson Bros. and C. 
Chido, Sheffield, award. contr. for piece 
state rd. at Sheffield, at $57,259. 

Pa., Harrisburg—C. Pianta, Erie, award. 
contr. for constructing 2.85 mi. cone. rdway 
on State Hwy. Route No. 87, Erie Co., at 
$83,700; John C. Bradley, Corning, N. Y., 
award. contr. for constructing 1.73 mi. rein. 
cone. in Tioga County, Delmar Twp., at 
$79,747; J. E. Dennis, Tarentum Sand & 
Gravel Co., Natrona, Pa., contr. for .75 mi. 
rein. conc. constr. in Washington Co., at 
$49,516. 

Pa., WHarrisburg—Eastern Paving Co.. 
Phila, Pa., award. contr. for 1.19 mi. bitum. 
cone. construction in Hanover Boro., York 
Co., at $79,923. 

Pa., Harrisburg—R. H. Johnson, Wayne, 
Pa., award. contr. for constructing 2701 
rein. conc. Malvern Boro, Chester Co., at 
$19,588; R. H. Bunce, Olean, N. Y., contr. 
for 7,296 ft. rein! cone. construction in Fos- 
ter Twp., McKean Co., at $53,617; Stand- 
ard Contracting Co., Altoona, award. contr. 
for 4,865 ft. vitri. blk. pavements in 
Martinsburg Boro., Blair Co., at $49,979. 
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‘*Bell Locomotives put heavy haulage on a ‘speed’ 
Hauled and spread 300 cubic yards of ballast 
(375 tons) a distance of ten miles a day!” 
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Fire Charges with Electricity 


To Increase the Efficiency of Explosives, 
Reduce the Liability of Accidents 
and Save Time and Labor 


The use of Blasting Machines enables several 
shots to be fired simultaneously—this united ac- 
tion increases the efficiency of explosives. 


The location of Blasting Machines in places of 
safety reduces the liability of accidents. 


Several shots can be fired at one performance— 
saving the labor and time necessary to detonate 
single charges. 


Ask for Blasting Supplies Catalog. Use the 
coupon to learn about other Du Pont Products. 





E. I. du Pont de Nemours & Co. 


Powder Makers Since 1802 


Note: 


When in At- 
lantic City, 
visit Du Pont 
Products 


Wilmington, Delaware 





Tiki DY PONT AMERICAN INDUSTRIES GxniEiinoonmc t 





Adv. Div. 


MAIL THIS COUPON 


Marking X before subject of interest, to 


E. I. du Pont de Nemours & Co. 


(E. I. 76) 


Wilmington, Del. 





_| Blasting Supplies 


| Harrison Paints 
QO Vitrolac Varnish 
] Flowkote Enamel 
| Auto Finishes 
| Sanitary Wall Finish L 
_] Antoxide Iron Paint 


_) Metal Lacquers 
O Pigment Bases 
| Wood Lacquers 


0 Fabrikoid, Motor 


QO Blasting Powders O Craftsman 
) Industrial Explosives 0 7 Book-Finish 
] Sporting Powders 0 Sheeting 

_| Trapshooting Oo Truck Spec’! 
| Gun Clubs L Marine Spec’! 


Oo Fairfield Rubber Cloth 
| Py-ra-lin Specialties 
_) Py-ra-lin Toilet Goods 
_) Py-ra-lin Sheeting 

] Py-ra-lin Enamels 
L) Challenge Collars 


O Bridgeport Wood Finish () Ethers 


O Commercial Acids 
(| Bronze Powder 
() Tar Distillates 











| 4 


Store. Board- 
walk and 
Penna. Ave., 
and the 
Shooting 
School on 
Ocean End of 
Young’s Mil- 
lion Dollar 
Pier. 


The Du Port American Industries Are: 


E. I. du Pont de Nemours & Co., Wilmington, Del., Explosives. 

Du Pont Chemical Works, New York, Pyroxylin and Coal Tar 
Chemicals. 

Du Pont Fabrikoid Co., Wilmington, Del., Leather Substitutes. 

The Arlington Works. 725 Broadway, New York, Ivory Py-ra-lin 
and Cleanable Coll a, 

Harrison Works, Phila.. Pa., Pafnts, Pigments, Acids, Chemicals. 

Du Pont Dye Works, ‘Wiltninge Del., Dyes and Dye Bases. 
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Springfield Wire-Cut Lug 


IS WIDELY USED 


The square edges stay square, 
due to the spacing lugs and 
beveled ends. Both Dunn 
Wire-Cut Lug and Frost Pro- 
cess. Sewer and Building 
Brick—also very artistic Rug 
Face Brick. 





Springfield Paving Brick Co. 


SPRINGFIELD, ILLINOIS 


and this applies = ma 
surfacing material. If y 
sure, durable, and reliable 
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Pa., Philadelphia—E. C. Fest Co., 740 
Real Est. Trust Bldg., City, award. contr. 
for paving Navy Yard, at $35,298. 

Pa., Sayre—R. J. DeLong, Williamsport, 
Pa., award. contr. for constr. of conc. pave- 
ments and curbs; also gutters, on Spring 
St. and Mohawk, at abt. $42,620. 

Pa., Shamokin—Union Paving Co., Phila- 
delphia, award. contr. for resurfacing por- 
tion of state rd. betw. this city and Pax- 
inos, at $38,975. 

Pa., Washington—Wm. Pickot & Co., 
City, award. contr. for constructing rd— 
about one mile—at $27,325; Hardy & Ran- 
kin, Canonsburg, contr. for constructing 
Canonsburg—Houston rd.—one-half mile 
long—at $13,726. 

Pa., Wilkes Barre—Warner-Quinlan As- 
phalt Co., Syracuse, N. Y., award. contract 
for paving in Barney St., Wilkes Barre, at 
abt. $20,000—vitri. brk., macad. base and 
sheet asphalt. 

Pa., York—General Supply Co., and A. B. 
Kraft, award. contracts for paving So. 
George St. and W. Market St., $23,000 and 
$13,500 appropriated for the work. 

Ss. D., Vermillion—Atkinson Paving Co., 
Watertown, award. contr. for abt. 32,800 
lin. ft. conc. curbs and 60,000 sq. yds. 
conc. pavement, at $112,826. 

Texas, Dallas—Standard Engrg. & Con- 
struction Co., award. contr. for paving 
Zang’s Blvd., Oak Cliff end of viaduct to 
Bishop Ave.—with 2-in. Uvalde Rock asph. 
on old macad. base, at $21,165. 

Tex., Houston-——Haden & Austin, award. 
contr. for two sects. Washington Ave., rd., 
4.57 mi., to be given bitum. topping, at 


Tex., San Antonio—Uvalde Rock Asph. 
Co., Beaumont, Tex., award. contr. by 
Uvalde Co. Commrs., at $19,153; also Chap- 
in-Colglaizer Contracting Co., San Anton- 
io, contr. at $33,970, to surface 11% miles 
Austin Road. 

Tex., Vernon—General Constr. Co., 501 
Farmers & Merchants Bk. Bldg., Ft. Worth, 
award. contr. to pave various streets at 
$38,000. 

Utah, Salt Lake City—P. J. Moran, City, 
award. contr. for construction of 16,328 lin. 
ft. conc. pavement near Logan, at $43,323; 
also contr. for constr. of 15,700 lin. ft. rein. 
conc. pavement from Ogden north, at $59,- 
761; Bird & Bird, Springville, award. contr. 
for grading 6% miles of hwy. in Spring 
Canyon, at $29,595; Strange & McGuire, 
Salt Lake City, contract for constr. of 
bithu. pavement on 4-in. crush. rock base 
on 3.7 mi. of highway in Davis Co., at 
$71,548. 

Wash., Colfax—Thomas & Bragg, local, 
award. contr. by Whitman Co. Commrs., 
for constr. of 3% miles of rd. north to 
Spokane County line from Tekoa, at $43,461. 

Wash., Goldendale—Richmondite Paving 
Co., Richmond Cal., award. contr. for grad- 
ing, draining and paving with Richmondite 
top on macad. base, 3.4 miles of rd., at 


$41,500. 
Wash., Kirkland—Geo. Berick, Kirkland, 
award. contr. for graveling and draining 


6 miles of streets, at $14,459. 

Wash., Seattle—R. G. Stevenson, City, 
award. contr..for paving Beacon Ave., at 
$30,914. 

Wash., Spokane—Rajotte, Forbert & Win- 
ters, Spokane, award. contr. for bldg. ‘‘Nig- 


ger Hill’ hwy, west of Alberton, Mont., at 
abt. $62,000. 

Wash., Vancouver—O. D. Wolf, Wash- 
ougal, award. contr. by Co. Commrs., for 


/ 





improvt. of hwy. betw. Vancouver & Camas, 
at $32,780. 

Wash., Wapato—Washington Paving Co., 
Tacoma, award. contr. for paving Satas 
Ave.—80th St. to southern city limits—with 


bithu., 24 ft. wide; also conc. curbs, at 
$10,000. 
Wis., Madison—John F. _ Icke, local, 


award. contr. for improving Monroe St., at 
$59,344. 

Wyo., Cheyenne—Western Asphalt Pav- 
ing Corp., Sioux City, lowa, award. contr. 
for Casper-Salt Creek Rd., at $199,408. . 


SEWERAGE AND SEWAGE TREAT- 
MENT. 


Ala., Montgomery—Algeron Blair, local, 
award. contr. by War Dept., to construct 
sewer sys. for plumbing for Camp Sheri- 
dan—17 miles of pipe line; discharge into 
Alabama River. 

Ariz., Jerome—aA. O. Dolson, local, award. 
contr. to install 3 redwood septic tanks at 
lower end of main outfall sewer of Jerome 
sewer system, at $3,500. 

Cal., Anaheim—C. McNeil, Santa Ana, 
award. contr. for constr. of Imhoff tank for 
municipal sewage disposal plant, at $4,137. 

Cal., Los Angeles—M. S. Cummings, 1302 
W. 22nd St., award. contr. for construction 
of cem. pipe and c. i. pipe san. sewer in 
Glassel Ave.—Verdugo Rd. at San Fernan- 
do rd. to York Blvd. and portions of 14 other 
streets in Glassel Ave. sewer district, at 
$83,000. 

Conn., Hartford City—A. W. Byrne & 
Sons, award. contr. for rebldg. intercepting 
sewer in Willow and Park Sts., at $7,357. 

Conn., Waterbury—Rocco Diorio Co., lo- 
cal, award. contr. for constr. of sewers on 


E. Main St., Inglewood Ave., Knoll St., 
and Beecher Ave., at $19,380; Barbara & 
D’Auria, local, award. contr. for sewers 


on Highland Ave., at $8,975. 

Ga., Macon—W. Z. Williams Constr. Co., 
Macon, award. contr. by War Department, 
Washington, D. C., for constr. of several 
miles of sewers at Camp Wheeler. 

Ida., Twin Falls—Warren Constr. Co., 
Portland, Ore., award. contr. for constr. of 
storm sewer, at $12,498. 

ill., Aurora—H. D. Hallet, Aurora, award. 
contr. by Government to constr. sewers at 
Great Lakes naval training station; also 
bldg. water works. Total, $75,000. 

ill., Moline—Frazier-Davis Co., local, 
award. contr. for constr. of sewer and 
water main in Marquette addn., at $8,042. 

ill., ‘Waukegan—Giblin, Peterson & 
Screen, 39 S. LaSalle St., City, award. contr. 
for constr. of storm and water drain in por- 
tions of Proscott St., 9th St. and Lincoln 
Ave., involving 1,380 ft. 48-in. cone. drain, 
at $9,892. 

la., George—Arthur A. Dodson, Lincoln, 
Neb., award. contr. for constr. of sewer 
sys., at $16,700; Ward & Weighton, Sioux 
City, award. contr. for disposal plant, at 
$5,926 

Kans., Emporia—E. M. Eby, City, award. 
contr. for constr. of storm sewer from cor. 
of Locust and Taylor Sts. to Second Ave., 
betw. Topeka and Emporia Sts., at $14,792. 

Kans., Wichita—Geo. H. Seidhoff, award. 
contr. for bldg. new san. sewer, at a sav- 
ing to the City of $102,000 below lowest 
bid for constr. Total cost, $214,000 

Ky., Louisville—Jno. J. Quinn Co., Bed- 
ford, Ind., award. contr. (Provisionally) by 
Bd. Sewer Commrs., for extension of sewer 
sys. through Fairview and Catalpa Court 
addns., at $16,685. 


Faultless Service in Every Respect WHEN TAKING MEASUREMENTS 


That’s what you can rest assured you are getting when you use 


UFATIN ThPES— 


eee ae CONNECTION WITH THE NOTEWORTHY 


MPROVEMENTS MADE IN TAPES 


More of them are ia use than all other makes because 
4 they have for years consistently maintained the highest 
reputation. 


' THE LUFKIN fpULe £9. 


Send for Catalog No. 26. 


SAGINAW, MICH. 
WEW YORK. LONDON, ENG. WINDSOR, ONT. 
y 
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Ky., Louisville—J. H. Cahill, local, award. 
contr. for constructing sewer in Meriwether 
St., at $20,010 

Ky., Paducah—J. B. Gardner, City, award. 
contr. for new storm water sewer, at $9,077. 

Ky., Shelbyville—J. J. Quinn, Bedford, 
Ind., award. contr. to construct lateral sew- 
ers through Catalpa and Fairview Court 
Addns.; 15,000 ft. 6 and 8-in. sewers; sedi- 
ment tank., at $15,000. 

Me., Portland—Frank Vumbaca, E. Deer- 
ing, Me., award. contr. for installing sewers 
in Stores and Danforth Sts., at $22,250. 

Mass., Beverly—J. L. Grady, local, award. 
contr. for constr. of 4 small sewers on Hale 
St., Beaver Terrace Rd., Oxford Terrace 
and Phillips Ct., at $3,110. 

Mich., Detroit—Chas. E. Carpenter, De- 
troit, award. contr. for sewer construction, 
at $260,000. 

Mich., Hamtramck—W. Blanck Co., Ham- 
tramck, award. contr. for bldg. sewers, at 
abt. $71,000. 

Minn., St. Paul—Thornton Bros. Co., 
award. contr. for constructing St. Anthony 
Park san. sewer system, at $57,387. 

Mo., Carthage—P. McNerney, Carthage, 
award. contr. for bldg. sanitary sewers in 
Distr. No. 29, at about $15,202. 

Mo., Kans. City—T. M. Torson & Son, 
Kansas City, Kans., award. contr. by Bd. 
Pu. Wks., to construct third section of 
Town Fork sewer, at $62,500. 

Mo., Pleasant Hill—Lynch-McDonald Con- 
striction Co., Moberly, Mo., award. contract 
for constr. of sewerage system, at $39,516. 

Neb., Beatrice—Inter-Mountain Bridge & 
Constr. Co., Tecumseh, award. contract for 
constr. of sewers, at $18,238. 

Neb., Omaha—H. J. Peterson, Omaha, 
award. contr. for bldg. storm and san. sew- 
ers betw. 35th and 42nd Sts.—Martha to 
Wright Sts., to connect with Mud Crk. 
sewers at 35th and Gold Sts., at $40,924. 

N. J., Englewood—Robert English, Nor- 
man Pl., Tenaflay, N. J., award. contr. for 
installing 18-in. and 16-in. pipe drains in 
Palisade Ave., with catch basins, 1 header 
curb and relay bin trap rock gutters, at 


$8,280. 
N. J., Newark—Jas. O’Leary, Pelham 
Manor, N. Y., award. contr. for laying 


mains; United States Irrig. Co., contr. for 
constr. of disposal tank. Entire cost, $28,- 
500. 

N. Y., Gloversville—A. M. Banker, Johns- 
town, N. Y., award. contr. for installing 
trunk sewer, at $6,076. 

N. Y., Lockport—M. A. Conner, 39 Niag- 
aga St., Lockport, award. contr. for in- 
stalling sewers, water systems and paving 
in Bewley Park and East Ave., at $3,840. 

N. Y., Kenmore—J. P. Geary, Buffalo, 
award. contr. for constr. of trunk sewer in 
Elmwood Ave., at $15,803; also contr. for 
sewer in E. Hazeltine Ave., at $11,106. 
Contracts are contingent upon sale of 
bonds. 

N. Y., New York—Green Contracting Co., 
local, award. contr. for sewer in No. & So. 
Railroad Ave.; in Alburtis and Way Aves., 
Corona, at $28,838; also for sewer in Honey- 
well St., Nelson Ave. to Hunterspoint Ave., 
Long Island City, at $5,003; Edw. W. Fitz- 
patrick, contr. for sewer in Rockdale St., 
Queens Blvd. to Nelson Ave., Long Isl. City, 
at $1,911; also sewer in Van Alst Ave., Long 
Island City, at $3,204; Murphy Bros. award 
contr. for sewer in Fulton St., and in Lef- 


ferts Ave., Richmond Hill, at $3,112. 
O., Barberton—T. McCaffery Constr. Co., 
by city for bldg. 


Akron, award. contr. 
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Systematic Keep to the Right 
traffic~instead of ae 
confusion! Day or Night—clear 
weather or foul. 


Avoid road congestion and acci- 
dents in your town by installing 
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CUTTER TRAFFIC SIGNAL POSTS 


Ruby Globe—madcde of light density translucent glassware— 
combining high transmission qualities wlth good diffusion. 


Ornamental, rigid, well-balanced posts—built of best quality 
grey iron castings. The ideal guards for all roads and in- 
ter-sections. 


GEORGE CUTTER CO.,-South Bend, Ind. 


Genuine Berea 
Sandstone Curbing 


IS SO EXTENSIVELY USED 


BECAUSE: 


It is Nature’s formation _ 
It is durable—lasts generations 


It adds beauty to your streets 

It does not disintegrate nor decay 
It defies the elements 

It has character 

It is dependable 


It is sold at a reasonable price 


THE CLEVELAND STONE CO. 


PRODUCERS 


MAIN OFFICES: 
Leader-News Building CLEVELAND, OHIO. 


WESTERN OFFICES: 
522 Marquette Building CHICAGO, ILL. 





Pioneer Expansion Joints 
er ec completely fill the space and 


Bond! 
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2 > CONCRETE 

5A-—— GRANITE BLOCK 
77. WOOD BLOCK 

- BRICK ETC. 

































No chance for bulging! 


form a perfect bond! 
Shipped ready for placing. 


Lig saving in construction costs. 


Pioneer Joints are tough and 
pliable, and remain so under all 
climatic conditions. Used suc- 
cessfully in over 300 cities. 







Write for list and prices of all 
complete Pioneer Products. 


The Pioneer Asphalt Co. 


Producers Highest Quality Bituminous Products 


General Office: 
7323 Woodlawn Ave. CHICAGO. 


Plant: Lawrenceville, Ill. 


PIONEER 2h 
Expansion Joints 















Cutting the Cost of 


Culverts 
and Culvert Building 


Means and methods of accomplishing these very 
desirable savings are described in the booklet illustrated 
above, which will be sent to any one without obligating 
him in the least. 


This booklet is published for distribution.- If you 
are interested directly or indirectly in culverts or culvert 
construction, it will be well worth your while to read this 
illustrated treatise on the subject, and we will be pleased 
to send it to you on request. 


Storms Manufacturing Co. 


52. W. VanBuren St. CHICAGO, ILL. 
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35,000 lin. ft. san. lateral sewers in various 
streets, at $73,000. 

O., Cincinnati—M. J. Connelly Co., City, 
award. contr. for constr. of sewer under 
rdway. Scott St., Carthage to DeCamp Ave., 
Hartwell, at $36,136. 

O., Cleveland—Gallagher & Burke Constr. 
Co., City, award. contr. for bldg. sewer in 
Roseland Ave., London Rd. to point west 
of Clarkstone Rd., at $24,730; P. W. Gra- 
ham, City, contr. for sewers in Linnet 
Ave., W. 105th to W. 117th St., at $63,000; 
Gould & Mayback, City, St. Clair Ave., at 
$17,000. 

O., Cleveland—Gawne Constr. Co,, 105th 
St. & Euclid Ave., award. contr. for sewer, 
at abt. $20,390. 

O., Cleveland—Gould & Maybach, 323 E. 
105th St., award. contr. by city for bidg. 
sewer in Aspinwall Ave., at $74,287. 

O., Cleveland—Gallagher & Burke Constr. 
Co., City, award. contr. for bldg. sewer in 
Roseland Ave., London Rd. to point west 
of Clarkstone Rd., at $24,730; P. W. Gra- 
ham, City, for sewer in Linnet Ave., at 
$63,000; Gould & Maybach, St. Clair Ave., 
at $17,000. 

O., Cleveland—Donnelly & McKeon, 1251 
E. 84th St., $13,570; Gantose Construction 
Co., '2478 E. 9th St., $1,402; Hakim & Mahm- 
wood, $3,058; Paul Ciraci, 2454 Baldwin Rd., 
award. contracts for installing sewers in 
various streets. 

O., Columbus—Paul Ciraci, City, award. 
contr. for constr. of sewer in Dot Rd., S.E., 
at $1,059; American Constr. Co., contr. for 
constr. of submerged outfall pipe, channel 
& connect. at easterly sewage treatment 
works; Sprague & Burkhardt award. contr. 
for constr. of sewer in E. 123rd St., at 
$3,500, in Kinsman Rd., at $7,600; P. W. 
Graham, contr. for constr. of sewer in Lin- 
net Ave., S. W., at approx. $63,000; Hakim 
& Mahmwood, contr. for constr. of sewer 
in Melvern Ave., N. E., at $1,465, in Folk 
Ave., at $1,585, in E. 102nd St., at $1,593; 
Donnelly & McKeon, contr. for sewer in 
Governor Ave., S. W., at $5,684, in Man- 
dalay Ave., N. E., at $7,886; Gantose Con- 
str. Co., for constr. of sewer in Fortune 
Ave., S. W., at $1,402. 

..O., Columbus—B. B. Sheets Co., Pitts- 
burgh, award. contr. to complete 3rd Ave. 
relief sewer, at $42,310. 

O., Columbus—H. E. Miller Constr. Co., 
local, award. contr. for constr. of sewer in 
Deshler Ave., at $11,064. 

O., Euclid—D. Psahl, Guardian Bldg., 
Cleveland, award. contr. for bldg. storm 
sewers in various streets, at about $100,000. 

O., Hamilton—L. A. Dillon, 147 N. F St., 
award. contr. for installing abt. 2,000 ft. % 
in. vitr. clay pipe sewer in 11th St., at abt. 
$11,068. 

O., Rocky River—Bomberger-Weiger Co., 
Sandusky, Ohio, award. contr. by Village 
Council for sewage disposal plant, at abt. 
$33,000. 

O., Toledo—Peter Bros. & Co. award. 
contr. for constructing san. sewer in Stick- 
ney Addn., at est. cost of $8,817. 

Okla., Miama—Raine Constr. Co., local, 
award. contr. for installing sewerage sys., 
at abt. $20,300, for city. 

Pa., Pittsburgh—Frank Donatelli, 121 
Shetland Ave., E. E. Pittsburgh, award. 
contr. for constructing tunnel brk. sewer in 
38th St. to the Alleghany River, at approx. 
$20,000. 

Pa., Scranton—R. P. Jones, Scranton, 
award. contr. for installing sys. of storm 
sewers in part of 22nd Ward, at $19,040. 








Pa., Throop—Sweeney Bros., Miller Bldg., 
Scranton, award. contr. for bidg. 6 mi. 10-15 
terra cotta pipe sewer, at abt. $100,000. 

S. C., Greenville—Municipal ting:neering 
& Constr. Co., Atlanta, Ga., award. contr. 
by city to construct 7,600 ft. sewers in 
Stall Ave., at $14,346. 

Tex., El Paso—J. H. Thompson Constr. 
Co., st. Louis, award. contract for con- 
struction of sewerage systein at Camp 
Cody. Wk. includes $500,000 septic sewer 
sys., 6 to 24 inch mains, mainly vitr. tile; 
septic tank with cu. capy. 2,500,0UU gals.; 
200 lavatories. Plans by Fred uw. Huil of 
Constr. Q. M. office, who will supervise 
constr., assisted by Prof. F. R. Hitchcock 
and wu. C. Hill of New Mexico Scate College. 

Tex., Ft. Worth—General Constr. Co., Ft. 
Worth, award. contr. to constr. san. sewer 
system, connecting with Camp bow.e sys., 
at $75,000 to $100,000. 

W. Va., St. Aloans—Mapes & Hurley, Ma- 
rion, O., award. contr. for bldg. san. sewer, 
at abt. $25,000. 

Wis., Racine—E. R. Harding Co., Racine, 
award. contr. for constr. Of sewers in WwW. 
Racine, north of Washingion aid west of 
Blaine Ave., at $29,950. 

Wis., Washburn—Gray & Robinson Co., 
Manitowoc, award. contr. for san. sewer in 
U.uana St., Washington to 3rd Ave.; also 
3rd Ave,, 3rd to 4th St., at $10,233. 


WATER SUPPLY AND PURIFICATION. 


Ala., Montgomery—Lane & Bowler Co., 
Memphis, Tenn., award. contr. for drilling 
additional wells for increased water sup- 
ply, at abt. $100,000. 

Ark., Little Rock—Lane & Bowler Co., 
Memphis, Tenn., award. contr. by Bureau 
of Ordnance, War Dept., Washington, to 
drill 6 or 8 wells pumping 5,000,000 gals. 
every 24 hrs., to supply Govt. picric acid 


plant. 
Cal., Puenta—C. Whipple, Huntington 
Park, award. contr. for excavating and 


furnishing labor and equipment for bldg. 
re.n. cone. reservoir, at $8,532. 

Cal., San Francisco—Contract signed with 
Redwood City Water Co., whereby Oak 
naoll Manor residents will be connected 
directly with city supply. Two pumping 
stations will be necessary. Without includ- 
ing labor, material will cost upwards of 
$16,000. 

Colo., Denver—Colorado Fuel & Iron Co., 
City, award. contr. for constr. of 2 miles 
of water mains over camp site of Recup- 
eration Hospital here, at $25,000. 

Ct., W. Hartford—O’Neil Bros. & A. C. 
Sternberg, Inc., Park & Mountain Rd., 
award. contr. by Bd. Water Commrs., for 
bldg. filtered water reservoir and connec- 
tions, at $164,740. 

ill., Aurora—H. D. Hallet, Aurora, award. 
contr. to construct water works and sewers 
at Great Lakes Naval Training Station. 
Total cost, $75,000. 

la., Lawler—J. O. Hughes Co., Charles 
City, Iowa, award. contr. for wooden tank 
on brick tower, new bearing & platform, 
raising tower 10 ft. higher, at $3,803. 

Mass., Boston—A. Fannfaldi, 5 Parker 
Pl., Somerville, award. contr. for laying 
and relaying water pipes in E. 7th and 7th 
Sts., So. Boston distr., at $5,393. 

Mont., Billings—Security Brdg. Co., local, 
award. contr. for extension of waterwks. 
sys., in Clayton Heights, at $15,000. 

Mont., Shelby—Two Miracle Conc. Corp., 
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Great Falls, Mont., award. contr. for pump- 
ing station, at $5,665. 

Minn., Wells—G. H. Tennant Co., 920 6th 
Ave., S. Minneapolis, award. contract for 
wood water tank, at $2,900. 

Neb., Omaha—H. J. Peterson, Omaha, 
award, contr. for bldg. storm and san. sew- 
ers betw. 35th and 42nd Sts.—Martha to 
Wright Sts., to connect with Mud Crk. sew- 
er at 35th & Gold Sts., at $40,924. 

N. Y., Jamestown—Chyyinan & Graham, 
local, award. contr. for receiving well at 
waterworks, at $30,385. 

N. Y., New York—Murphy Bros., 262 Bay 
43rd St., Brooklyn, award. contr. for haul- 
ing and laying water mains and appurte- 
nances in Fingerboard Rd. and Clyde Ave., 
Richmond Boro, at $15,400. 

N. C., Charlotte—Morris “Machine Co., 
award. contr. to furnish new pump and mo- 
tors for Irwin’s Crk. pumping station of 
city water works, at $7,000. 

O., Springfield—M. J. Cooney, award. 
contr. for laying of 6-in. water main to 
plant of Victor Rubber Co., at $6,048. 

O., Toledo—J. G. Bullinger, 903 Ohio 
Bldg., City, award. contr. for constructing 
cone. unloading platform, conc. floors, hy- 
draulic elevators and other improvements 
at water purification wks., at $21,400. 

Ore., Eugene—United Iron Wks., 580 2nd 
St., Oakland, Cal., award. contr. by city 
for installing pump at well across river, at 
abt. $5,000. 

Ore., McMinnville—V. R. Dennis Con- 
struction Co. award. contract for construct- 
ing cone. reservoir, at $18,090; also pipe line 
at $18,815. 

Pa., Marcus Hook—F. W. Van _ Loon, 
Denckla Bldg., Philadelphia, award. con- 
tract for extension water sys. of National 
Aniline and Chemical Company’s plant 
here, at abt. $15,000. 

Pa., Throop—Sweeney Bros., Miller Bldg., 
Scranton, award. contr. for bldg. 6 mi. 10- 
15-in. terra cotta pipe sewer, at abt. 
$100,000. 

S. D., Fairfax—Des Moines Bridge & Iron 
Co., Des Moines, award. contr. for con- 
structing water works sys., consisting of 5 
miles of pipe line, elevating tank cans, 
small pumping sta., at $40,440. 

Tex., Ft. Worth—Westinghouse-Church- 
Kerr Co., 30 Church St., New York City, 
award. contr. to construct preliminary 
treatment wks. for rapid sand filt. plant, 
having capy. 10,000,000 gals. per 24 hrs., 
at $106,000. 


BRIDGES AND BUILDINGS. 


Cal., Modesto—C. E. Cotton, 16 Califor- 
nia St., San Francisco, award. contract for 
constructing rein. cone. bridge over Dry 
Creek for Stanislaus County, at $38,940; 
H. W. McAuley, award. contr. for con- 
structing rein. conc. bridge over Rack 
Creek, at $6,829. 

Cal., Napa—May & Soult, local, award. 
contr. for bldg. cone. bridges in Shasta 
County, at $13,744. 

Cal., Santa Ana—Chris McNeill, City, 
award. contr. for wrecking present bridge 


and bldg. new bridge on N. Main St., at 
approx. $50,000. 
Conn., Bridgeport—M. Noon, Tracey, 


award. contr. for bldg. rein. conc. bridge at 
Beardsley Park, at abt. $10,000. 
Ct., Hartford — American 
award. contr. for reconstructing draw 
bridge over Thames river, at $290,000. 
Bridge will be of steel, 1,500 ft. in length. 


Brdg. Co., 








Bacteriologists 
Biologists 
Chemists—Inorganic 
Chemists—Organic 
Chemists— Physical 
Chemists—Electro 


Trained Men Wanted for War Work 


Important chemical and technical engineering work, necessary for the prosecution of the 
war, is being carried on by the Bureau or Mines Experiment Station at Washington, D. C. 
The services of trained men in the following lines are urgently needed: 


Chemical Engineers Machinists 
Draftsmen Physiologists 
Electrical Engineers Plumbers 
Instrument Makers Steam fitters 
Laboratory Assistants Stenographers 


Laborers “ 


Skilled labor of various kinds 


If your training fits you for any one of these occupations, write for blank forms to 
Bureau of Mines, American University Experiment Station, Washington, D. C. 


These forms will be placed on file, and when a vacancy occurs the application will be considered and 
the applicant notified if his services are desired. 
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ave You Met This Kaiserite? 














NAIL LIES 
LIKE THESE! 


THAT Red Cross supplies are be- 
ing sold to shopkeepers by dis- 
honest Red Cross officials. 

THAT the Masonic orders have 
protested against allowing the 
Knights of Columbus to build 
recreation huts for soldiers. 

THAT interned German prisoners 
are being fed five meals a day. 

THAT this is “a rich man’s war” 
or “a business man’s war.” 

THAT farmers are profiteering. 

THAT nine American warships 
were sunk in a disastrous engage- 








ment in the North Sea. 























F OU FIND HIM in hotel 

lobbies, smoking com- 

partments, clubs, offices, 
and even in homes. He thinks 
it’s clever to repeat “inside 
facts” about the war. He is a 
scandal-monger of the most 
dangerous type. 

He repeats all the rumors, 
criticisms and lies he hears 
about our country’s part in the 
war. He gives you names, 
places, dates. He is very 
plausible. 


»* 


But if you pin him down, if 
you ask him what he really 
KNOWS at first-hand, he be- 
comes vague, non-committal, 
slippery. He tries to make you 
think that the Government can 
fool you, if you are willing to 
let it—but it can’t fool him. 
No, siree! He’s too smart. 


»* 


People like that are hurting 
your country every day. They 
are playing the Kaiser’s game. 
They are fighting against this 
country. They are making it 
harder to win the war. 

Through their vanity or cu- 
riosity or TREASON they are 


CONTRIBUTED THROUGH DIVISION OF ADVERTISING 


heiping German propagandists 
to sow the seeds of discontent. 

For every lie that has been 
traced originated with a Ger- 
man spy. Don’t forget that. 

There was the one about the 
President’s Secretary. It was 
said, and said again, and spread 
broadcast, that Mr. Tumulty 
was convicted of treason and 
shot at Fort Leavenworth. 
That lie was easily scotched by 
a public statement from Mr. 
Tumulty himself. 

But other lies are more in- 
sidious—harder to down. . In 
another paragraph some of 
them are told. But they are 
only a few of many. 

* 

They are taken from a pub- 
lication, issued by the Commit- 
tee on Public Information, 
called: 


“THE KAISERITE 
IN AMERICA” 
101 GERMAN LIES 


This little book describes the 
methods of Germans here and 
quotes 101 lies that have been 
nailed by a newspaper which 





took the trouble to run them 
down. It will be sent to you 
upon request. 


Get the Facts from 
Washington! 


Get in the fight to stamp out 
chis malicious slander. As you 
travel about the country or 
even in your social life at home, 
run down these lies. Call the 
bluff of any one who says he 
has “inside information.” Tell 
him that it’s his patriotic duty 
to help you find the source of 
what he’s saying. 

If you find a disloyal person 
in your search, give his name to 
the Department of Justice in 
Washington and tell them 
where to find him. It is your 
plain and solemn duty to fight 
the enemy at home by stamp- 
ing out these lies. Where shall 
we send your copy of this 
book? It’s free! 


COMMITTEE ON 
PUBLIC INFORMATION 


8 JACKSON PLACE, 
WASHINGTON, D. C. 


U. S. GOV’T COMM. ON PUBLIC INFORMATION 
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Fla., Bradentown—E. W. Parker, Curry 
Bldg., ‘Tampa, award. contr. for bldg. 
bridge over Manatee River, at $48,302. 

Fla., Lake Forth — Hill-Dawkins_ Co., 
Jacksonville, award. contr. by Palm Beach 
Co. Commrs. for constructing bridge 
across Lake Worth, at $63,700. : 

Fla., St. Petersburg—W. G. McAdoo will 
construct $60,000 bridge connecting main- 
land with Pass-a-Grille Island. Contract 
let to E. W. Parker, Tampa, Fla. 

Idaho, Twin Falls—Midland Bridge Co., 
Kans. City, award. contr. for construction 
of Bridge near Hansen, at $92,850. 

ind., Vevay—Following bridge contracts 
awarded by Co. Commrs.: Chas. Platz, 
Jefferson Co., contr. for Grants Crk. brdg., 
at $4,485; also Halls Branch brdg., at 
$3,411; Champion Brdg. Co., creo. wood fir., 
Markland Brdg., at $4,365. ; 

ind., Vincennes—Vincennes Bridge Co., 
local, award. contr. for bldg. 7 bridges in 
Knox Co., at $6,699. 

la., Creston—Standard Bridge Co., Oma- 
ha, award. contr. for bridges at $4,665; 
Carey-Morrison Co., Des Moines, contr. for 
culverts, at $4,337. 

la., Des Moines— Koss Constr. Co., 
award. contr. by Bd. of Supvrs., for constr. 
of 12 cone. culverts and bridges, at $36,000. 

Kans., Hiawatha—E. H. Snyder, Willis, 
award. contr. for 11 concrete culverts in 
Mission Twp., Brown Co., at $6,929. 

Kans., Atchison—Noller & Roark, Mc- 
Farland, award. contr. by Atchison Co., for 
bldg. 3 bridges, at abt. $23,450. 


Mass., Hudson—A. McKenzie, 8 Emerson. 


St., Somerville, award. contr. for rebldg. 2 
bridges, Broad & Houghton Sts., at $13,000. 

Mass., Lawrence—Stewart Engrg. Corp., 
61 Broadway, New York City, award. contr. 
for bldg. rein. cone. bridge over N. Canal, 
etc., at $91,549. 

Me., Augusta—Cyr Bros. Co., Waterville, 
award. contr. to build brdg. across Chaffee 
Brook in Winslow, Kennebec County, at 
$16,065. 

Md., Emmitsburg—M. D. Porman, York, 
Pa., award. contr. to construct steel bridge 
across Monocarry River, 6 mi. from Em- 
mittsburg; steel, 200 ft. long, consisting of 
5 40-ft. spans, 20 ft. above water, 16 ft. 
rdway., solid conc. floor, at $21,409. 

Mich., Lansing—Delta Contracting Co., 
Escanaba, Mich., award. contr. for con- 
structing rein. conc. brdg. over Menominee 
River, Dickinson Co., at $38,500. 

Minn., Luverne—Green & Jensen; also P. 
N. Gillen, award. contracts for conc. cul- 
verts, at $14,900 and $11,125, respectively. 

Minn., Mantorville—Iowa Brdg. Co., Des 
Moines, award. contr. for 10 rein. conc. 
bridges, at $24,439. 

Minn., Oronco—N. M. Stark & Co., Des 
Moines, Ia., award. contr. for bldg. State 
Brdg., No. 448 over Zumbro River, at $34,- 
875. 


Mo., Springfield—Republic Constr. Co., 
award. contr. for constr. of 6 concrete arch 
bridges of latest type, at $9,380. 

N. Y., Bronxville—Garafano & Beneditio, 
Mt. Vernon, award. contr. by Bronx Pkway. 
Comm., for foot bridge and sewer connec- 
tion on W. Pondfield Rd., at $10,490. 

N. Y¥., Salamanca—Gorton Bridge Co., lo- 
cal, award. contr. for rebldg. Quaker brdg., 
at $37,100. 

J., Mt. Holly—Medford Concrete Co., 
award. contr. for constr. of Chairville 
bridge, at $8,575; bridge at Chesterfield 
will be constructed by day labor. Total 
cost of both bridges, $16,000. 

N C., LaGrange—Luten Bridge Co., 
Knoxville, Tenn., award. contr. by Lenoir 
Co. Commrs., to construct steel bridge, at 
$6,980. 

O., Columbus—City award. contracts for 
rebldg. Municipal Ry. Brdg., 580 ft. long, 
to Capitol Constr. Co., Ruggery Bldg., sup- 
erstruct., at $15,810; W. D. Winchell Co., 
337 Siebert St., constr., at $11,665; E. M. 
Scully, 1431 Eastwood St., erection, $4,900. 

O., Salem—N. R. Porterfield, Youngstown, 
award. contr. for erection of bridge on 
Youngstown-Salem Rd., at $6,638. 

Okla., Ardmore—D. C. Sangley, Berwyn, 
Okla., award. contr. to construct steel truss 
bridge, at $8,060. : 

Okla., WHobart—Oklahoma Bridge Co., 
Oklahoma City, award. contr. by Kiowa 
Co. Commrs., to construct cone. bridges 
and culverts throughout county, at $22,200. 


Okla., Muskogee—Froche-Gray Constr. 
Co., City, award. contr. for constr. of fol- 
lowing rein. conc..girder brdgs. on Jeffer- 
son Hwy.: Brdg. No. 133-C, 40-ft. rein. 
conc. girder; Brdg. No. 134-C, at $8,455. 


Okla., Tulsa—Canton Bridge Co., Kans. 


City, award. contr. for constr. of csm. brdg. 
across Hominy Crk., north of Sperry, at 
$27,700. 





Pa., Harrisburg—Ferro Concrete Co., 
Harrisburg, award. contr. for constr. of 
triple 36-ft. span bridge over Jack’s Creek, 
near Lewistown, at $19,146. 


Pa., Uniontown—Samuel McLaughlin, 
Vanderbilt, Pa., award. contr. for constr. 
of Galley Run brdg., at $1,961; Georges 
Crk. brdg., at $5,349; Brooks & Cornish, 


Uniontown, Pa., for Meadow Run brdg., at 
$5,148. 








Prospective Work | 











ROADS AND STREETS. 


Ark., Little Rock—State Hwy. Comm., 
has plans prepared for bldg. 1U mi. gravel 
rd. in Lawrence Co.—Walnut Ridge to 
Sedgwick—est., $60,000; 2,38 mi. rd. Wood- 
ruff and Prairie Cos., $136,347. 

Ark., Litthe Rock—$70,000 will be expend- 
ed for improving streets in northern sec- 
tion of city. City will give $30,000 to- 
ward paving Pike Ave.—18th to 27th St., 
and $40,000 to St. Improvt. Distr. No. 18. 

Ark., Marion—Plans and specifs. on file 
with Crittenden Co. Commrs., from State 
Hwy. Dept., fer constructing 55 mile hwy., 
to connect with bridge at Memphis. Rds. 
will be partly graded and partly macadam. 
Est., $272,000. 

Ariz., Phoenix—Office of Pub. Rds. has 
approved project for constr. of fed. aid rd. 
—Antelope hill bridge through to Maricopa 
Co. line on rd. to Arlington. This also as- 
sures approval of fed. aid on remainder of 
this rd. through to Arlington—plans for 
which are now being prepared in State 
Engineer’s office. Approval also received 
for bldg. conc. rdway. from Grand Canal 
bldg. through to Tempe brdg. on Phoenix- 
Tempe Hwy. Plans and specifs. for this 


wk. nearly completed. B. M. Atwood, St. 
Engr. 
Cal., Oakland—Plans prepared by East 


Bay Water Co., for constr. of new hwy. 
in San Pablo Valley, in place of present 
hwy. which will be flooded when San Pablo 
dam is completed. Est. cost, $100,000. 

Cal., San Francisco—Petition filed with 
Bd. of Supvrs. by property owners on Ocean 
Ave., for widening No. side of rdway. 10 
ft., betw. Plymouth Ave., .and Junipero 
Serra Blvd.; also on So. side to same extend 
— Juniperra Serra Blvd. and Ashton 

ve. 

Cal., San Francisco—City will expend for 
repair and construction of Sts., about $561,- 


Cal., Santa Ana—Report submitted by Co. 
Surv., J. L. McBride, of cost of grading 
and paving highway through Santa Ana 
canyon. Est. cost from $57,000 to $83,500, 
according to route chosen. He has also re- 
ported that cost of grading highway—New- 
port Bay to Laguna Beach, along coast (8 
mi.), would be $76,000. 

Cal., Santa Barbara—Election to be called 
to vote on $200,000 bond issue for paving 
of road that will approx. parallel the Santa 
Ynez river, starting at Surf and extending 
through Lompoc City, Santa Rita, etc.,.to- 
tal distance abt. 28 miles. 

Cal., Stockton—Plans being prepared for 
paving 7 mi. of hway.—San Joaquin to Cal- 
averas Counties by way of Linde, Bellotta 
and Valley Springs. F. E. Quail, Co. Engr. 
Est. cost, $42,000. County has also voted 
expenditure of $29,871 for grading, con- 
structing oil macad. pavement, conc. curbs 
and gutters, etc. Eugene D. Graham, Co. 
Clerk. 

Fla., Arcadia—De Soto Commrs. will 
build rd.—Arcadia to Dorr, 1,000,000 bricks 
required. 

Fla., Jacksonville—Request made by Gov- 
ernment for paving of Talleyrand Ave. City 
Council has passed bill providing for this 
improvement at cost of $32,000. Bd. of 
Commrs. will sell $11,000 government bonds 
—funds to be used to pay city’s share of 
expenses of paving. 

idaho, Boise—State Hwy. Comn. consider- 
ing improvt. of 39 mi. Salmon-Pahsimaroi 
Sect., Sawtooth Park Hwy., involving grad- 
ing and bldg. brdgs. and culverts. Est., 
$300,000; also grading 30 mi. Mackay Sect. 
Lost River Hwy. Est., $155,000. Fed. Govt. 
will appropriate toward cost. H. C. Allen, 
St. Hwy. Engr. 

Ill., Winnetka—$200,000 will probably be 
expended for street improvts. Wm. D. 
MacKenzie, Pres. Bd. of Local Improve- 
ments. 

Md., Baltimore—Plans under way to im- 
prove Baltimore-Ellston Rd. Est. cost, 
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$150,000 to $200,000. 
State Engr. 


Jno. C. MacKall, Ch. 


Mass., Boston—Advisory Street Comm. 
may propose paving of 10 to 15 important 
thoroughfares—Washington St. to city line 
being one of them. Work will call for ex- 
pendt. of $1,500,000. 

Mass., Leominster—Senate Comm. reports 
favorably on House appro. of $20,000 for 
improvt. of Prospect St., for service in con- 
nection with Camp Devens at Ayer. Bill 
provides that $10,000 shall be paid by City, 
$5,000 by Worcester Co., and $5,000 by 
state. 

Mich., Blissfield—City considering paving 
of Adrian, Lane, E. Monroe and W. Monroe 
Sts., with rein. conc. Est. cost, $86,000. 
L. A. Boulay Co., 1248 Nicholson Bldg., To- 
ledo, O., Engrs. 

Minn., Albert Lea—State and Fed. funds, 
to amt. of $4,500,000—to be spent this year 
on 2,000 miles new highways. 

Minn., Hastings—In abt. one month bids 
will be received by Dakota Co. Commrs., for 
regrading and widening 5 mi. of conc. road. 


Est., $99,000. C. L. Methven, Co. Hwy. 
Engr. 
Minn., Minneapolis—Permission will be 


asked of Government for Minneapolis & 
Hennepin Cos., to sell bonds for purpose of 
bldg. link in state hwys. betw. Rosemount 
and Nichols. Est. cost, $80,000. Rd. from 
Cedar Ave, to the bridge will be filled in 
and brought up to grade at cost of $40,000. 

Mo., St. Louis—Plans completed to re- 
pave 5 thoroughfares in E. St. Louis. 
Streets which are now paved with brick 
will be covered with asphalt. The streets 
connect with each other and will make a 
drive more than 20 mi. in length. Bd. Local 
Improvts. also decided to repave Collins- 
ville Ave.—Broadway to St. Clair Ave— 
with wood blk. Herbert King, Pres. 

Mont., Great Falls—Hwy. will be built 
betw. Belt, Cascade County and Glacier Na- 
tional Park, across Rocky Mountains. Paul 
Pratt, Engr., State Hwy Comm., Helena. 

Mont., Helena—State Hwy. Comm. has 
authorized Executive Committee to appro- 
priate such sums as may be available for 
constr. and improvt. of state roads, not to 
exceed $30,000 in each of the four districts 
into which the state has been divided. 
Road will be constructed across main range 
of the Rockies—Glacier Park St. to Belton. 
Comm. has also authorized disbursement 
to counties of $65,000 (one-third of the net 
reecipts from auto licenses). 

N. J., Atlantic City—Petition received by 
Bd. Freeholders, from Atlantic Loading Co., 
(whose mammoth plant for govt. war wk. 
is established at Hammonton) to hard- 
surface rd. from Hammonton to Elwood 
on White Horse Pike and Tuckahoe Rd.— 
3 miles out from May’s Landing. 

N. J., Trenton—New Jersey St. Hwy. 
Comn. has decided to improve all hwys. in , 
state leading to military cantonments. If 
Fed. aid is not given, st. rd. money will 
be used. Comn. has decided to appropri- 
ate emergency funds of $10,000 each to Bur- 
lington and Hudson Counties for military 
hwy. improvement. Bordentown-George- 
town rd., (part of direct route for vehicu- 
lar traffic. bet. Trenton and Camp Dix) will 
be improved immediately. 

N. Y., Brooklyn—Hwys. Comm. of 
Queensboro Chamber of Com., will inspect 
proposed route for cross-bay blvd. as laid 
out by Queensboro and City Engrs. Plans 
of route are now before City Planning Com- 
mission. Route is via Queensboro Brdgz., 
Queensboro Blvd., and Woodhaven Ave., to 
Shellbank basin, north shore of Jamaica 
Bay; thence crossing the marshes and 
channels of the bay on a filled-in hwy., and 
over several bridges, penetrating Rockaway 
at Bay 95th St. near Holland Sta., Long 
Island R. R.—5 miles; shortening the dis- 
tance for automobiles by 12 miles from 
heart of Manhattan to Rockaway. : 

N. C., Charlotte—Bd. of Directors of 
Chamber of Commerce, Charlotte, has in- 
structed Highway Bureau to outline definite 
set of plans to be carried out in endeavor 
to bring abt. construction of military hwy. 
(concrete) betw. Wilmington and Charlotte. 
Directors consider this a necessity on ac- 
count of training camp and vast shipping 
industry located at Wilmington. Rd. will 
be 189 miles. Approx. cost, $4,500,000. 

S. C., Spartanburg—Govt. has agreed to 
pay half the cost of paving Wofford St.— 
Piedmont and Northern depot to county 
line; also paving W. Main St., to county 
line on National Hwy. Col. Kilpatrick has 
received $65,000 from treasury dept. for the 
work. City and property owners on above 
named streets will pay other half of cost. 
Brick will be used on both streets. These 
two improvements will make double hwy. 
to Camp Wadsworth. 
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SEWERAGE AND SEWAGE TREAT- 
MENT 


Cal., Los Angeles—Los Angeles County 
considering bldg. trunk line storm drains 
for districts south and west of Beverly 
Hills—to include ditch to empty into sea 
at Playa del Rey; also pipe line parallel to 
Colorado Ave., Santa Monica, with outlet 
into ocean at foot of street. Abt. $500,000. 
R. F. McClellan, Superv. 

Cal., Los Angeles—Plans have been com- 
pleted by City Engineer’s office for first 
unit of Skeat’s septic sewer sys. to be in- 
stalled at the harbor. Est. cost, $6,000. If 
successful, the septic tanks of this type 
will be installed throughout city, doing 
away with emptying of raw sewage into 
ocean at Hyperion. 

Cal., Newport Beach—City Trustees have 
purchased two acres on heights near glass 
plant for sewage disposal plant. Septic 
tanks will be built. 


Cal., San Diego—Plans prepared by City. 


Ener. for draining large area in vicinity of 
Imperial Ave., and 30th St. Proposed sew- 
ers will include 1211 ft. 12-in. pipe, 4008 
ft. 24-in. pipe and 663 ft. 36-in. pipe; in 
addition to 1970 ft. rein. conc. culverts, 8 
catch basins and 14 manholes, 16 intakes, 
etc. 

Cal., San Diego—Dr. E. P. Charters-Mar- 
tin recommends extension of sewer into 
bay on acct. of unhealthful conditions at 
foot of Beardsley St. (in neighborhood of 
canning factories). 

Cal., Turlock—City contemplates bldg. 
outfall sewer leading to open country, 6 
miles distant; also bldg. sewer treat. plant. 
Plans have been filed with state board of 
health. 

Iida., Moscow—Ord. passed by Council to 
build sewage disposal works. Est. cost, 
$75,000. 

1l., Springfield—Mayor and Commrs. have 
decided to proceed with extension to Town 
Branch sewer. Est. cost, $150,000. 

il., Springfieid—City will receive bids in 
July for bldg. 3866 ft. rein. conc. sewer in 
Miller and Salome Sts., and along Balti- 
more & Ohio R. R. ri. of way. Abt. $145,- 
000 


la., Des Moines—Constr. Engr. Tippe has 
submitted plans for so. west san. sewer 
sys. Est. cost, $538,618. System will drain 
3,141 acres in southwest and west Des 
Moines and 603 acres in Valley Junction. 
Length of laterals total 144,222 ft. or ap- 
prox. 27 mi. 

la., lowa City—City Engr., C. T. Dey, has 
submitted report on proposed Melrose Ave. 
sewer in W. Iowa City. Sewer as outlined 
will require 1900 ft. 10-in, pipe, 784 ft. 8-in. 
pipe, 470 ft. 6 or 8-in. pipe, 10 manholes 
and one flush tank. Est. cost, $3,330. 

Kans., Wichita—Permission received from 
Washington to float $175,000 bonds for pur- 
pose of bldg. big storm sewer. 

La., New Orleans—Town of Slidell will 
construct sewerage sys., and waterworks, 
and install proper drainage to do away with 
mosquitoes; Madisonville will also take 
necessary precautions to prevent spread of 
malaria. J. L. Ludlow, Sanitation Direct. 
U. S. Shipping Bd., is on tour of inspection 
of ship bldg. plants in this city and others. 

Mass., Boston—City will construct about 
125 linr. ft. 12-in. pipe san. sewer in At- 
lantic Ave. Est. cost, $5,920. 

Mass., Boston—$600,000 appropriated for 
building sewerage system. 

Mich., Detroit—Several war munitions 
plants at Grand Trunk R. R., Orleans St., 
and Grand Boulevard have requested bet- 
ter sewer facilities. These companies oc- 
cupy 7 acres of ground. 

Mich., Detroit—Council Sewer Comm. has 
ordered that sewer connections be made at 
once with new govt. aviation testing field 
on W. Warren Ave. Sewer capable of car- 
ing for 50,000-gals. per day will be required. 
It will extend 3,000 ft. from present sewer 
term. at Warren & McDonald term. Est. 
cost, $10,000. 

Mich., Flint—City will expend $225,510 
for sewer construction in various streets. 

Mich., Wyandotte—$155,000 bonds voted 
for purpose of improving sewerage system. 
C. H. Block, City Clerk. 

Minn., Duluth—City has appropriated 
$31,027 for constr. of storm sewer on Wood- 
lawn Ave.—Minneapolis to Austin St. 


Minn., Fairmont—City has made applica- 
tion to State Board of Invest., to issue 
$55,000 bonds for construction of sewers 
and $20,000 for waterworks. H. B. Tuttle, 
City Clerk. 

Minn., Westbrook—Plans being prepared 
for sewage and water works system. In- 
clude Imhoff tank, water and sewer mains. 
Est. cost, $12,000. Rose & Harris, Engrs., 


417 Auditorium Bldg., Minneapolis. Jos. 
Budish, Clk. of City Council. 

Miss., Pascagoula—City considering con- 
struction of sewerage system. Henry A. 
Metz, Engr. authorized to make complete 
survey of City and submit estimate of 
probable cost of system. 

Miss., Pascagoula—City has appropriated 
$10,000, City of Moss Point, $7,000 and 
$8,000 available from Gove.—total of $25,000 
—for constr. of sanitary sewers. Survey 
by W. S. Leathers, St. Health Officer, D. J. 
Williams, U. S. Pub. Health Serv., and Dr. 
Ludlow, San. Engr., Emergency Fleet Cor- 
poration. 

Mo., Mexico—Citizens have voted in fav- 
or of erection of sewage disposal plant. 
Est. cost, $15,000. 

Mo., Springfield—Formal plans completed 
for constructing sewer system in country 
club and Meadowmere Place—approx. one 
mile 12-in. sewer and laterals, with man- 
hole at Phelps Grove Park. 

Neb., Omaha—City soon to award. contr. 
for bldg. 2% miles storm water and san. 
sewers in S. Omaha to 42nd Sts., at abt. 
$55,000. 

Neb., Omaha—$400,000 bond issue auth- 
orized by City Council for sewer construc- 
tion. Jno. Bruce, City Engr. T. J. O’Co.- 
nor, City Clerk. 

N. J.. Newark—Second supplemental con- 
tract for construc. of Passaic Valley sewer 
approved by City Comn. City’s ‘share 
approx. $1,200,000; total cost, $2,000,000. 

N. Y., Brooklyn—State Hosp. Comn., Al- 
bany, plans to install new sewage plant at 
Brooklyn State Hosp., Creedmore. Approx. 
cost, $30,000. 

N. Y., Brooklyn—Bd. of Est. and Appor- 
tionment, granted appropriation for sewer 
to be constructed in 51st St.—Lurting St. 
to Waldron St.; Corona. Est. cost, $223,- 
400. Sewer will be a trunk line and serve 
large area. ! 

Y., Jamaica, L. 1.—$1,000,200 appro- 
priation for sewers in 18 streets in Flush- 
ing Sect.; regulating, grading, etc., on 97th 
St.—Jamaica to Atlantic Aves.; also ex- 
tending water main in Rockaway turnpike. 

N. Y., Rochester—City contemplates con- 
str. of sewer and pumping station. Est. 
cost, $90,000; brick, steel and conc. C. A. 
Poole, Deputy Acting City Engr., City Hall. 

0., Akron—City considering construction 
of 10,000 ft. sewer outlet in Sewer Distr. 
No. 4, involving 2600 ft. 12-in, vitr. pipe. 
County will bear portion of cost. E. Zeis- 
loft, City Engr. 

O., Cleveland—Ord. passed by City to 
improve sewage sys. at W. 58th St. and 
Lake Erie treatment site. Abt. $50,000. 
R. Hoffman, City Engr. 

O., Cincinnati—City contemplates $129,000 
bond issue to install sewers, laterals and 
mains in 16 streets. F. R. Krug, City 
Engr. 

O., Salem—City considering expenditure 
of $35,000 for improving and completing 
sewage disposal plant. B. M. French, City 
Engr. 

O., Springfield—$13,000 bonds have been 
sold by Clark Co. Commrs. Funds will be 
used for sewer construction. 

Ore., Portland—City considering constr. of 
sewers, manholes, catchbasins, service pipes 
and branches in Glisan St., Tenth to Willam- 
ette River—vitr. or cement pipe sewer. Abt. 
$23,155. 

Pa., Wyomissing—Textile Machine Wks., 
contemplates constr. of sewage disposal 
plant. Abt. $60,000. W. H. Delhart & 
Son, 529 Court St., Reading, Engrs. 

Wis., Milwaukee—Capital Issues Comm. 
of Fed. Reserve Bd., Washington, D. C., 
has permitted issuance and sale of $1,050,- 
000 bonds by City as follows: Sewers, $200,- 
000; Harbor improvts., $150,000, etc. : 


WATER SUPPLY AND PURIFICATION. 


Ala., Florence—Mayor has received en- 
dorsement of Chamber of Commerce for 
bond issue of $300,000; $175,000 of which 
will be used for extension of water works. 

Cal., Monrovia—$42,500 bonds voted to ex- 
tend water sys. to include well 450 ft. 
deep, pump house, 5157 lin. ft. 14-gage rivet- 
ed steel water main from well to Lime Ave. 
reservoir, 7000 lin. ft. 16-gage riveted steel 
main, California Ave.; and 12-in. main in 
Huntington Drive. W.S. Jones, Claremont, 
Cons. Engr. 

Cal., San Pedro—Plans well under way 
for annexation of more than 2000 acres 
west of city limits; this being regarded as 
only solution of water supply problem. Est. 
cost of installation of water sys. in terri- 
tory, $230,000. 

Ga., Bruns wic k—Butterworth-Judson 
Corp., 61 Broadway, New York City, will 
build water works supplying two million 
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dollar industr. city for picric acid plant it 
is constructing. 

ill., Forest Lake—City considering constr. 
of addn. water works plant and 4-sta. 
chem. bldg. Est., $175,000. 

lll., Joliet—City contemplates installing 
during this year, 600 ft. 10-in., 800 ft. 8-in., 
1,000 ft. 6-in. c. i. water pipe and 100 new 
service meters. C. D. O. Callahan, City 
Ener. 

Kans., Baxter—$85,000 bonds voted for 
water works. Contracts for plans are 
being let. 

Kans., Galena—$100,000 bonds voted for 
extending and improving water works. 

Kans., Tomahawk—Wisc. Valley Improvt. 
Co., Wausau, Wis., have purchased 4,000 
acres land in Lincoln Co. for purpose of de- 
veloping storage reservoir, by constructing 
dam across mouth of Spirit River. Dam 
will be 16 ft. in height and constructed 
of cone. with retaining wall on north. Res- 
ervoir will vary from several hundred ft. to 
nearly a mile, and will be approx. 6 mi. 
long and have a capy. of 572,083,000 cu. 
yds. of water. Est. cost, $100,000. 

Kans., Wilson—Ord. passed by City Coun- 
cil authorizing issuance of $20,000 bonds for 
improvement of waterworks system. 

La., Rayne—$35,000 bonds sold by town 
for purpose of improving water wks. and 
lighting plant. 

Mass., Boston—State has appropriated 
$60,000 for purpose of bldg. water sys. at 
Belchertown State School. 

Mich., Adrian—Adrian Water Company 
considering extension of water works sys., 
including pumping machinery of 3,000,000- 
gal. daily capy. A. H. Smith, 320 Nasby 
Bldg., Toledo, O., Engr. Est., abt. $75,000. 

Mo., Kans. City—City will expend $1,5vuu,- 
000 on water works improvements. Present 
capy., '40,000,000 gals.; erect pump house 
and conc. reservoir of 10,000,000 gals. capy.; 
22,000 ft. 48-in. c. i. flow line; 2 20,000,uv0- 
gal. pumps. Date for bids not yet decided 
on. Burton Lowther, Chief Engr. and Supt. 

Mo., St. Louis—City expects to install 
20,000 to 30,000, mostly 6-in. c. i. water 
Pipes and 200 house meters, during 1918. 
L. Chivvis, 312 City Hall, Engr. in charge 
distribution sect. . 

“Mont., Scobey—$35,000 bonds to be sold 
for purpose of constructing water mains 
and sewers. J. C. Jackson, City Clerk. 

N. Y., Syracuse—City considering extend- 
ing water wks. sys., to include Old Onon- 
daga Hill Reservoir, with addn. of approx. 
1,000,000 gal. of water a day to city’s supply. 

O., Akron—City considering $2,000,000 
bond issue to improve, repair and extend 
water works sys. Plan includes 4 miles 
42-in. c. i. force main, 2 high service tanks 
and booster pumping stations, storage with 
side trk., shop and a garage. A. Dixon, 
102 E. Mill St., Engr. 

Wyo., Newcastle—$90,000 voted to build 
water works system. R. D. Salisbury, Den- 
ver, Engr. 


BRIDGES AND BUILDINGS. 


Cal., Redding—Plans adopted for constr. 
of three county bridges—a 120-ft. span 
across Churn Crk. at Parson Crossing. Est. 
cost, $7,500; 120-ft. span over Churn Crk., 
on Redding-Millville Rd., $10,000 and 318- 
ft. brdg. across Balls Ferry Slough, at 
$15,000. 

Ga., Atlanta—Seven projects for fed. aid, 
have been approved. Brdg. will be built 
over Flint river betw. Oglethorpe and Mont- 
ezuma. This is a project that has been 
considered for some time. Est. cost, $130,- 
000. It is planned to expend $60,000 for 
bridge constr. in Muscogee County on Dixie 
overland hwy.; $30,000 in Bacon Co. and 
Brooks Co.; also on Summerville-Menlo 
and Walton-Oconee projects. Projects to- 
tal $490,000. This includes Macon-Atlanta 
Hwy. on which $180,000 will be spent. 

Ind., Ft. Wayne—Plans being prepared 
for constr. of 20 bridges and culverts in 
Allen County. Wm. Johnson, Co. Aud. 

Ind., Plymouth—Plans betng prepared by 
A. W. Thompson, Co. Engr. Marshal Co., 
for construction of ten bridges. 

Mass., Braintree—$50,000 will probably be 
appropriated for constr. of new brdg. over 
Monatiquot river in Braintree, despite op- 
position of Plymouth Co. and Brockton. 
This sum is in addition to $110,000 appro- 
priated last year for this purpose. 

Mo., Hubers Ferry—Cole Co. Commrs., 
Jefferson City and Osage Co. Comrs., Linn, 
Mo., will expend $105,000 for constr. of 
bridge 13 miles so. east of Jefferson City; 
rein. conc., with Waddell lift draw span; 
813 ft. long, 18-ft. clear width for road- 
way. Waddell & Son, Conslt. Engrs., 934 
Wyandotte St., Kans. City, Mo.; E. F. C. 
Harding, Co. Engr. 















MUNICIPAL AND COUNTY ENGINEERING 














ENGINEERS’ AND CONTRACTORS’ DIRECTORY 















JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Sewerage Water Works 


CHICAGO, ILLINOIS. 


Water Supply 
HARTFORD BUILDING, 


WALTER H. FLOOD 





CHEMICAL ENGINEER 
PAVING AND ENGINEERING MATERIALS 
Tests Inspections Specifications Reports 


3725 Langley Avenue CHICAGO 














MASON L. BROWN & SON 


CIVIL ENGINEERS and LANDSCAPE GARDENERS 
820 to 824 Chamber of Commerce, DETROIT, MICH. 


Surveys, Electric Railways, 

lans, Sewerage, Water Supply, 
Specifications, FOR < Paving, Macadamizing, 
Parks, Cemeteries, 


Estimates, 
Development of Suburban Properties. 


Superintendence, 


SAMUEL A. GREELEY 


64 W. Randolph St. CHICAGO, ILL. 
Hydraulic and Sanitary Engineer 





Water Supply and Purification. Treatment of Sewage, 
Garbage and Industrial Waste. Construction, 
Operation and Valuation. 














CHAS. BROSSMAN 
CONSULTING ENGINEER 


Water Supply. Sewerage and Disposal. Lighting 
Plants—Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Building INDIANAPOLIS, IND. 





J. W. HOWARD, Consulting Engineer 


PAVEMENTS AND ROADS 


Laboratory Analyses and Tests of all Materials 


Construction Inspected. 29 Years Experience. 


1 Broadway, NEW YORK. 














CHICAGO PAVING LABORATORY 
LESTER KIRSCHBRAUN, Ch. E., Director 
CONSULTING and TESTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 
160 N. FIFTH AVE., CHICAGO 
Reports, Specifications, Plant, Street and Laberatory Inspection. 


W. G. KIRCHOFFER 
Sanitary and Hydraulic Engineer 


Water Purification Sewerage 
Land Drainage 


MADISON, WIS. 


Water Supplies 
Sewage Disposal 


22 N. Carroll St. 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewer- 
age and Sewage Disposal. Preliminary Investigations 
and Estimates, Surveys, Plans and Supervision. 

Sanitary Examinations and Reports. 


45 Seventh Avenue. NEW YORK. 





SAM. L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’! Bank Bldg. CINCINNATI, OHIO 











CHARLES E. COLLINS 


Mem. Am. Soc. C. E. . 
CONSULTING ENGINEER 





Water Supply, Water Power, Sewerage, Sewage Disposal, 
Supervision of Construction and Operation, Valuations. 


Philadelphia, Pa. 


Drexel Building, 





ALEXANDER POTTER, C. E. 


HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City. 


Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 


Valuations of Existing Plants where MUNICIPAL OWNERSHIP is Con- 
templated — Expert Testimony — Plans and Estimates. 




















DOW & SMITH 


CHEMICAL ENGINEERS 
CONSULTING PAVING ENGINEERS 


A. W. DOW, Ph. B. F. P. SMITH, Ph. B. 
Mem. Amer. Inst. Ch. Engrs. Mem. Amer. Soc. Civil Engrs. 


Asphalt, Ritumens, Paving, Hydraulic Cement, Engineering Materials. 
131-3 E. 23rd Street NEW YORK CITY 














THE W. J. SHERMAN CO. 


Successers to The Riggs & Sherman Co. Established in 1897. 
TOLEDO, OHIO. 


Reports, Examinations and Appraisals of Existing Improve- 
ments made. Surveys, Plans, Specifications, Estimates 
and Superintendence of New Work. Consulta- 
tion, Inspection and Tests of Materials. 
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W.S. SHIELDS 


CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and Water 
Works Systems. Sewers and Sewage Disposal. 
Pavements and Roads. 


Hartford Building. 





CHICAGO, ILL. 











Testing, Consultation, Bitumens, Paving. 
Inspection, Specifications, Asphalts, Road Oils. 


ISAAC VAN TRUM 


ENGINEERING CHEMIST 
2337 South Paulina Street. CHICAGO, ILL. 











SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants. 
Home Office, BESSEMER, ALA. 








UVALDE 
ASPHALT PAVING COMPANY 


1 Broadway, NEW YORK. 











CHLORIDE OF LIME 


FOR PURIFYING WATER 
PENNSYLVANIA SALT MANUFACTURING CO. 


115 Chestnut Street, PHILADELPHIA, PA. 














CONSULTING ENGINEERS: 


Those who are in a position to reeommend your 
employment or to engage your services, are read- 
ers of this publication. Your professional card 
should appear in these columns. 


MUNICIPAL AND COUNTY ENGINEERING 
538 South Clark St. CHICAGO, ILL. 














ACME 


Manholes, Catch Basins, Inlet Basins, 
Park Basins (Al! Styles) 


REGULAR AND SPECIAL 
GRATES OR STRAINERS 
FOR SEWER PIPE. 


BUILDING COLUMNS OF 
ALL DESCRIPTIONS 


SEND US YOUR SPECIFICATIONS 


MADISON FOUNDRY CO. 


| 927 Addison Road, CLEVELAND, OHIO. 











Municipal Bond 
Advertising 


The success of a sale of state, county 
or municipal bonds depends entirely 
‘upon the publicity given it. 


The majority of all municipal issues do 
not reach the investor directly, but pass 
through the hands of a dealer who spec- 
ializes in their purchase and sale. 


There are several hundred municipal 
bond dealers located throughout the 
country. Many of these bond firms buy 
a great variety of issues from counties, 


cities and villages located in the East 
and West, North and South. 


Since a really successful sale will only 
result from competitive bidding partici- 
pated in by many different bidders, it is 
clear that a municipality should adver- 
tise its bond offering in a paper special- 
izing in bond news and read by all the 
dealers interested in this news. 


The Bond Buyer, issued daily and 
weekly, is just such a medium! It never 
speaks of anything but municipal bonds, 
and, after twenty-five years of this spec- 
ilization, it has come to be accepted by 
legislators and public officials as **The 
Authority on Municipal Bonds.”’ 


There is a service rendered by The 
Bond Buyer that every county, city and 
town treasurer should know about. If 
you have bonds to sell, address 


The Bond Buyer 


The Authority on Municipal Bonds 


25 West Broadway 
NEW YORK, N. Y. 
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PROPOSAL ADVERTISEMENTS 














CLASSIFIED 
ADVERTISEMENTS 
PAY 


If you are seeking employment, have sec- 
ond-hand machinery for sale, want to pur- 
chase machinery or supplies, want compe- 
tent men to fill responsible positions, or 
have proposals to advertise, an ad. in these 
columns will put you in touch with re- 
sponsible parties who can supply your 
wants. 


RATES: 


Want Ads. 1% cents per word. 
For Sale Ads. 25 cents per line. 
Proposal Ads. 15 cents per line. 
Minimum, 50 cents. 


Rates on Display Ads. on Application. 


Engineering Publishing Co. 
INDIANAPOLIS, IND. 





Truck Hauling of sand and 
gravel to let by contract. 
NORTHERN CONSTRUCTION CO., 


ELKHART, INDIANA 





FOR SALE. 

Four Ludlow slice gates, F. O. B. Salt 
Lake, Utah. Size, 36x48 inches. Complete 
with lifting stands and operating shafts 
for a 60-ft. dam, with provisions for exten- 
sions. Address N. L. Hall, P. O. Box 607, 
Salt Lake, Utah. 





Bids received until July 3, 1918. 
DITCH WORK AT SIBLEY, IOWA. 


Notice to drainage contractors: The 
board of supervisors of Osceola County, 
Iowa, will receive sealed bids at the office 
of the county auditor in Sibley, Iowa, up 
until 10:30 a. m., of July 3, 1918, for the 
construction of improvements in Drainage 
District No. 41. 

The work consists of 75,600 feet of tile 
drain, ranging in size from 6-inch to 38- 
inch; 800 cubic yards of open ditch, bulk- 
heads, inlets with cast iron covers. Total 
estimated cost, $44,000. 

Certified check of 10 per cent. of amount 
of bid is required. Work to start August 
1, 1918, completed by September 1, 1920. 

Plans and specifications may be seen at 
the office of the county auditor. Board re- 
serves the right to reject any or-all bids. 

q CLAYTON, 
County Auditor. 





Bids received until July 8, 1918. 
CONCRETE PAVEMENT ON PACIFIC 
HIGHWAY. 

OFFICE OF THE STATE HIGHWAY 
BOARD, OLYMPIA, WASH., June 
10, 1918. 
PACIFIC HIGHWAY, THURSTON 
COUNTY 

Sealed bids will be received at this office 
until two o’clock p. m., July 8th, 1918, and 
then opened for grading and surfacing with 
a one-course concrete pavement about 6.5 
miles of the Pacific Highway between La- 
cey and -Nisqually in Thurston County, 
Washington; said improvement to be let in 
two contracts, a Federal Aid Project, 3.5 
miles in length, and a County Road Bond 
Project 2.8 miles in length. 

Each bid must be accompanied by a cer- 
tified check payable to the State Treasurer 
for five per cent. of the amount bid. The 
right is reserved to reject any and all the 


The check of all unsuccessful bidders 
will be returned after the contract is 
awarded and the bond given. Plans and 
specifications are on file in the office of the 
County Engineer of Thurston County, at 
Olympia, Wash.; the Employers’ Associa- 
tion of Washington, Tacoma, where they 
may be inspected. Plans and specifications 
may be obtained from this office by depos- 
iting $2.00 for each set of plans required, 
to insure the return of them on or before 
the day the bids are opened. 
JAMES ALLEN, 
State Highway Commissioner, Secretary 
of the Highway Board. 


bids. 





Bids received until July 10, 1918. 
SEWAGE TREATMENT PLANT AND 
PUMPING STATION. 

Bridgeport, Conn. 

Sealed proposals for the construction of 
the Western Sewage Treatment Plant and 
Pumping Station will be received at the 
office of the Paving and Sewer Commission, 
Room No. 22, City Hall, Bridgeport, Conn., 
until 2:30 o’clock Wednesday, July 10, 1918, 
at which hour the bids will be publicly 
opened. 

Envelopes containing proposals are to be 
marked ‘Proposals for the Construction of 
the Western Sewage Treatment Plant and 
Pumping Station, City of Bridgeport,’’ and 
shall be addressed to the Paving and Sewer 
Commission. 

Each bid must be accompanied by a cer- 
tified check drawn to the order of the treas- 
urer of the City of Bridgeport in the 
amount of twenty-five thousand dollars 
($25,000.00); said check must be returned to 
the bidder promptly upon the execution of 
the contract and furnishing a satisfactory 
bond by the successful bidder. 

The successful bidder will be required to 
furnish a bond of an approved surety com- 
pany to the amount of 75 per cent. of the 
price bid for Item I for the faithful per- 
formance of the contract, and for the pay- 
ment for all materials and labor used or 
employed in the execution of the contract 
in accordance with Chapter 118 of the Pub- 
lic Acts of 1917. 

The successful bidder will be required to 
execute the contract, and to furnish bond 
of approved surety within ten (10) days 
from the date of service of notice to the 
effect that the contract has been awarded, 
and in case of failure so to do, he shall be 
considered as having abandoned all rights 
to the award, and his check may be re- 
tained and kept and owned by the city as 


. Stipulated liquidated damages, for his fail- 


ure to execute said contract with surety. 


Bids must be made on the printed pro- 
posal blanks and must be expressed botn 
in writing and in figures. 

The right is reserved to reject any and 
all bids. 

Copies of the City Drawings approved by 
the State Board of Health and specifica- 
tions now on file, proposal blanks, form of 
bond and all other information for bidders 
may be had at the office of the City Engi- 
neer upon deposit of $50.00, which amount 
will be refunded if the plans and specifica- 
tions are returned in good condition prior 
to the opening of the bids or in case a bid 
is submitted. 


WILLIAM CHEW, Chairman, 
Paving and Sewer Commission. 








MIsceLLANgEous Wants 




















WANTED. 


To buy a small iron and wood-working 
plant, preferably making farm machinery, 
in small town, with plenty of land for ex- 
pansion. Address Box 1, Municipal En- 
gineering, 538 S. Clark St., Chicago. 


WANTED—Copies December, 1917, Munici- 

pal Engineering. Copies of the Decem- 
ber, 1917, issue of Municipal Engineering 
are wanted. These copies will be paid for 
at the rate of 35c per copy, with postage 
refunded to the seller. Send to Engineering 
Publishing Company, Room 702 Wulsin 
Bldg., Indianapolis, Ind. 


WANTED—American manufacturer of road 

plane that has been tried and endorsed 
by county highway officials, wishes to cor- 
respond with a good selling agency that will 
handle the sales agency of the business. 
Manufacturer will continue making the 
planes or will take a royalty, or will sell 
the patents. Manufacturer holds American 
and Canadian patents. Address Box 3, Care 
of Municipal and County Engineering, 538 
South Clark St., Chicago. 





BUSINESS OPPORTUNITY. 


Established concern, equipped for build- 
ing construction and road building, whose 
active partner has been drafted, will sell 
reasonable half interest to competent party 
familiar in above lines. Location, Western 
Pennsylvania Address Engineering Pub- 


lishing Co., 538 S. Clark St., Chicago. 





























in this magazine. 






lowest bids. 


















538 S. Clark Street. 





Copy for Official Proposal 
Advertisements 


for any issue received until the 22d of the 
month preceding date of issue. 


All proposals on road or street work, water works, 
sewers, refuse disposal, drainage and irrigation, 
bridges and public buildings should be published 
Its large circulation among con- 
tractors will insure the widest competition and the 
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Armor Plates. 


R. D. Baker Co. 
Truscon Steel Co, 


Asphalt. 


Pioneer Asphalt Co. 

Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 


Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Warren Bros. Co. 


Asphak Floors. 
Warren Bros. Co. 


Asphalt Machinery. 


Alger Supply Co. 
Cummer & Son Co., The F. D. 
East fron & Machine Co., The 


Asphalt Plants. 


Austin Co., Inc., F. C. 
East [ron & Machine Co., The 
Warren Bros. Co. 


Asphalt Railroad Plants. 


Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Surface Heaters. 
Alger Supply Ce. 


Asphalt Tools. 


Alger Supply Co. 
Warren Bros. Co. 


Asphalt Tool Wagons. 
Alger Supply Co. 


Auto Fire Apparatus. 


Federal Motor Truck Co. 

Garford (o., The 

General Motors Truck Co. 

Gramm-Bernstein Motor Truck 
Co, 

International Motor Co. 

Kissel Motor Car Co. 

Lewis-Fiall Iron Works. 

Pierce-Arrow Motor Car Co. 

G. A. Schacht Motor Truck Co. 

Service Motor Truck Co, 

J. C. Wilson Co, 


Automobiles. 


International Motor Co. 
Kissel! Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Back Fillers. 
Pawling and . Harnischfeger. 


Bar Benders. 
Koehring Machine Co. 


Bar Cutters. 
Koehring Machine Co. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 


Barrett Co., The 

Pioneer Asphalt Co. 
Standard Oj] Co. (Indiana) 
‘valde Asphalt Paving Co. 
Warren Bros. Co. 


Bitullthic Pavements. 

Warren Bros. Co, 
Blasting Powder. 

E. I. DuPont De Nemours & Co. 
Braces, Extension. 

Kalamazoo Fdy. & Machine Co. 


Brick Rattlers. 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Bridges. 
Lewis-Hall Iron Works. 


Buckets, Dredging, Excavating 
and Sewer. 
Pawling and Harnischfeger 


Buckets, Dumping. 
Pawling and Harnischfeger 


Building Stone. 
Ohio Quarries Co., The 


Calculators. 
Kolesch & Ce. 


Carriers, . 
Mathews Gravity Carrier Co. 


Car Unloaders. 


Heltzel Steel Form & Iron Co. 
Carts, Street Cleaners. 


Holzbog & Bro., Geo. H. 


Castings. 
American Cast Lron Pipe Co. 


Warren Foundry & Machine Co. 


Cast Iron Pipe. 
American Cast Iron Pipe Co. 


Warren Foundry & Machine Co. 


Catchhbasina, 
Dee Co., Wm. FE. 
Madison Foundry Co. 


Cement, 


Atlas Portland Cement Co. 
The Barrett Co. 


Cement Testing. 
Hunt & Co., R. W. 
Kirschbraun, Lester. 


Cement Testing Machinery. 


Tinitus Olsen Testing Mach. Co. 


Chimneys, Concrete. 
Truscon Steel Co. 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chioride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chutes, Concrete. 
Heltzel Steel Form & Iron Co. 


Concrete Mixers, 
Koehring Machine Co. 
Pneumatic Concrete Machinery 


Concrete Placing Machinery. 
Pneumatic Concrete Machinery 


Concrete, Reinforcement. 
Truscon Steel Co, 


Conduits. 
fannelton Sewer Pipe Co. 
Truscon Steel Co. 


Conduit Rods. 
Stewart. W. H. 


Conduits, Wood. Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
Brossmann, Chas. 
City Wastes Disposal Co. 
Collins, Charles B, 
Dow & Smith. 
Samuel A. Greeley. 
Howard, J. W. 
Ionee, Sam IT. 
Kirchoffer, W. G. 
Kirsehbraun, Lester, 
Potter, Alexandr 


Sherman. The W. J. Co. 
Shields, W. 8. 
Van Trump. 


Isaac 





Contractors. 
City Wastes Disposal! Co. 
Sullivan, Long & Hagerty 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 
Alger Supply Ce. 
Vustin- Western Co., 
Holzbog & Bro., Geo. 
Littleford Bros. 


Lra., The 


Contractors’ Wagons, 


Austin- Western Co., [L1d., 
Holzbour & Bre. Geo. H. 


The 


Convesing Machinery. 
Mathews Gravity Carrier Co. 
Pawtine and Harnischfeger. 
Pneumatic Concrete Machinery 


Cranes and Hoists. 


Heltzel Steel Form & Iron Co, 
Pawling and tiarnischieger 


Crev-ote. 
The Barrett Co. 
Republic Creosoting Co. 


Creoseted Woed Block. 
(Factory Floors. Bridge Floors) 


Jennison-Wright Co. 
Republic Creosoting Co. 


Crushers, Rock and Ore. 
Austin-Western Road Machin- 
ery Co., The 


Crushed Stone. 
Cleveland Stone Co., The 
Ohio Quarries Co. 


Culvert Forms, 
Storms Manufacturing Co. 


Culvert Molds. 


Austin-Western Co., Ltd., The 

Culvert Pipe, Cast Iron. 
American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Culvert Pipe. Vitrified. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 


Culverts. 
Truscon Steel Co. 


Curb and Gutter Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Curbing, Sandstone. 
Cleveland Stone Co., The 
Ohio Quarries Co., The 


Drain Tile. 
Dee Clay Mfg. Co., W. E. 


Dryers. 
Cummer & Son Co., The F. D. 


Dump Cars. 
Austin-Western Road Machin- 
ery Co., The 


Dump Carts. 
Holzbog & Bro., Geo. H. 


Dump Wagons. 
Austin-Western Road Machin- 
ery Co., The 
Holzbog & Bro., Geo. H. 


Dust Laying Compound. 


The Harrett Co. 
Standard Oil Co. (Indiana) 


Dynamite. 
E. L. DuPont De Nemours & Co. 


Fdge Protector. 
Truscon Steel Co, 


Elevators (Automatic Brick). 
Mathews Gravity Carrier C.o 
Engines. 
Wisconsin Motor Mfg. Co. 


Engineering Instruments. 
Lufkin Rule Co., The 


Excavating Machinery. 


Koehring Machine Co. 
Pawling and Harnischfeger. 


Expansion Joints. 
Pioneer Asphalt Co. 


Expansion Joint Compounu. 


The Barrett Co. 
Pioneer Asphalt Co. 
Truscon Steel Co. 


Explosives. 
E. I. DuPont, De Nemours & “e. 


Fillers (Paving Joint). 
The Barrett Co. 
Pioneer Asphalt Co. 

Financial News. 

The Bond Buyer. 


Fire Brick. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Flooring (Bridges). 
Jennison-Wright Co. 


Flooring (Factory). 
Jennison-Wright Co. 


Flue Liners, 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
McNutt. Lewis 

Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 

Forms, Road. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 
Forms (Wall Bidg., Construction, 

, mn, 


Heltzel Steel Form & Iron Co. 


Foundations, 
Heltzel Steel Form and Iron Co, 


Garbage Disposal Plants. 
City Wastes Disposal Co. 


Gas Pipe. 


American Cast lron Pipe Co. 
Warren Foundry & Machine Co. 


Gasoline and Kerosene Pumping 


Engines. 
Wisconsin Motor Mfg. Co. 


Gas Pipe. 
American Cast Iron Pipe Co. 


Gradera, 


Austin-Western Road Machin- 
ery Co., The 


Graders, Elevating. 
Koehring Machine Co. 


Graders, Turbine. 
Koehring Machine Ce, 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Wagons (O11 and Tar), 


Littletord Brom 
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|. RANSEHOUSEN 


Pivot Lock Manhole Covers 


Double protection for positive safety! The 3-foot iron key can be re- 
moved only when the cover is tightly locked. Tight and firm locking i is 
insured by absence of moisture or dirt—due to expert construction. 


Ransehousen Pivot Lock Manhole Covers guard against accidents 
and trouble. Learn why they’re a necessary investment. 


The East Iron & Machine Co., Lima, Ohio. 


Makers of Merriman Steam Melting Asphalt Plants. 


"QUIK hl 














MURPHYSBORO PAVING BRICK COMPANY 
Ewatto | “KGYPTIAN” BLOCK [| serps 


the Best 
MURPHYSBORO, ILLS. 
PROMPT DELIVERIES. LET US QUOTE YOU PRICES. 






































— Sanitary Garbage Carts are smell-tight and can’t leak. 


Send for Ca 
it intere. 





American Cast Iron Pipe 
Company 


MANUFACTURERS OF 
















BIRMINGHAM, ALA. 


| SALES OFFICES: 












Birmingham, Ala. ° ‘ ‘ 7 Box 908. 
Columbus, Ohio ‘ . a 607 New Hayden Building. 
Minneapolis, Minn. . ‘ ‘ , - 712 Plymouth Building. non as 
Chicago,lit” >.< Sia Fits, National Bank Building —s 
i1cago, ° . ° ° ° ir t ti ° 
Sen tess . 2. {217 Praetorian Building GEO. H. HOLZBOG & BRO 
Kansas City, Mo. ; ‘ ‘ Me F 716 Scarritt Building. A 
San Francisco,Cal. . . . . . 711 Balboa Building. Manufacturers of Sanitary Carts, Ambulances and Litters 
JEFFERSONVILLE, IND. 
: 
. 
WM. E. DEE COMPANY ng i pr aang 
. The Proof of the Heater is in the Heating 
30 North La Salle Street. CHICAGO, ILL. : - - ; Built in sizes 
WE MANUFACTURE ’ 50 40 300 


D & D Safety Cover ae 


GUARANTEED NOT TO ‘ _" adapted for 
RATTLE OR DISH Vos ; road and 


naeliaeiaaiea lit street con- 
‘ A/*: ; faa struction and 
Full Line of MANHOLE and _—. | Brey” ‘Ts maintenance 





CATCH BASIN COVERS AS ‘ty  - work. 


of all Kinds. Write for 
Catalog. 


LITTLEFORD BROS., 460 E. Pearl St., "Cincinnati, Ohio. 








WRITE FOR OUR PRICES 








SLUICE GATES 
Shear, Flap and Butterfly Valves 
FLEXIBLE JOINTS 








BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO FOkv & MACHINE CO. COLDWELL- WILCOX CO. 





MICHIGAN 
594 EAST MAIN STREET. South Water Street NEWBURGH, N. Y. 
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Hex Block. Motors. Municipal Castings. Road Machinery. 


Jennison-Wright Co. 


Hoists (Concrete, Gasoline and 
Hand) 


Pawling and Harnischfeger. 


Holsts, Electric. 
Pawling and Harnischfeger. 


Floists, Steam. 
Lewis-Hall Iron Works. 


Hot Mixers. 
Koehring Machine Co. 


Inlets (Sewer). 
Dee Co., Wm. E. 
Madison Foundry Co. 


Installing Device. 
R. D. Baker Co. 


Insulating Material. 


The Barrett Co. 
Pioneer Asphalt Co. 


Joint Fillers (Paving). 
Pioneer Asphalt Co. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 


Kreolite Lug Block. 
Jennison-Wright Co. 


Laboratory. 
Chicago Testing Laboratory. 
Kirschbraun, Lester. 


Lamp Posts. 
Cutter Co., Geo. 


Landscape Engineers. 
Brown, Mason L. 


Lists. 
R. L. Polk & Co. 


Loaders, Wagon. 
Mathews Gravity Carrier Co. 


Locomotives. 
Bell Locomotive Works, Inc. 


Manhole Covers. 


Madison Foundry Co. 
Dee Co., Wm. E. 


Mastic. 
Pioneer Asphalt Co. 


Meter Boxes. 
Ford Meter Box Co., The 


Meter Testers. 
Ford Meter Box Co., The 


Mixers, Asphalt. 


Cummer & Sons Co., The F. D. 
Koehring Machihe Co. 


Mixers, Concrete. 
Koehring Machine Co. 
sr ama Concrete Machinery 
oO. 
Molds (Pipe & Ouivert). 
Heltszel Steel Form & Iron Co. 


Wisconsin Motor Mfg. Co. 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
Federal Motor Truck Co. 
Garford Motor Truck Co. 
General Motors Truck Co. 


The Gramm-Bernstein Motor 
Truck Co. 


International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 

G. A. Schacht Motor Truck Co. 
Service Motor Truck Co, 

J. C. Wilson Co. 


Motor Trucks. 
Acme Motor Truck Co. 
Federal Motor Truck Co, 
Duplex Truck Co. 


Garford Motor Truck Co., The 
General Motors Truck Co. 
The Gramm-Bernstein Motor 


Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co, 
Service Motor Truck Co. 
J. C. Wilson Co, 


Motor Truck Ambulances and Pa- 
trols. 
Acme Motor Truck Co. 
Federal Motor Truck Co. 
Garford Motor Truck Co., The 
General Motors Truck Co. 


The Gramm-Bernstein 
Truck Co. 


International Motor Co. 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co. 
Service Motor Truck Coe, 

J. C. Wilson Co, 


Motor 


Motor Truck Flushers and Sprin- 
klers. 
Acme Motor Truck Co. Cd 
Federal Motor Truck Co. 
Garford Motor Truck Co., The 
General Motors Truck Co. 


The Gramm-Bernstein 
Truck Co. 


International Motor Co. 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co. 
Service Motor Truck Ce, 

J. C. Wilson, 


Motor 


Motor Truck Oilers. 


Acme Motor Truck Co. 

Federal Motor Truck Co, 
Garford Motor Truck Co., The 
General Motors Truck Co. 


The Gramm-Bernstein 
Truck Co. 


Kissel Motor Car Ce. 
Lewis-Hall Iron Works. 

G. A. Schacht Motor Truck Co, 
Service Motor Truck Co, 

J>C. Wilson Ce, 


Motor 


Dee Co., Wm. E. 


Natco. 
National Fire Proofing Co. 


Packing. 
Pioneer Asphalt Co. 


Paints. 


The Barrett Co. 
Pioneer Asphalt Co. 
Truscon Steel Co. 


Paints, Asphalt. ‘ 
Pioneer Asphalt Co. 


Paving Blocks (Creosoted). 


The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Dunn Wire-Cut Lug Brick Co., 
The 


Medal Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Paving Contractors. 
Warren Bros. Co. 


Paving Joint Compound. 


Pioneer Asphalt Co. 
Truscon Steel Co. 


Paving Joint Filler. 
Pioneer Asphalt Co. 


Paving Machines. 


Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 

Warren Bros. Co. 


Paving Plants (Asphalt). 


Cummer & Son Co., The F. D. 
East Iron & Machine Co. 
Koehring Machine Co. 
Warren Bros. Co. 


Pipe Dip and Coatings. 


The Barrett Co. 
Pioneer Asphalt Co. 


Pipe Manufacturers. 
American Cast Iron Pipe Co. 


Pitch Filler. 
The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 


Austin-Western Road Mach. Co. 


Portable Paving Plants. 


Cummer & Son Co.. The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 

Warren Bros. Co. 


Powder. 
DuPont, DeNemours & Co., E. I. 


Pumps (Contractors). 
Holzbog & Bro., Geo. H. 


Reinforcing For Pavements. 
Truscon Steel Co. 


Road Binder. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Road Forms. 
Heltzel Steel Form & Iron Ce. 
Truscon Steel Co. 


Road Graders. 
Austin-Western Road Machin- 
ery Co., e 


Austin-Western Road Machin- 
ery Co., The 

Cummer & Son Co., The F. D. 

East Iron & Machine Co., The 

Koehring Machine Co. 

Warren Bros. Co. 


Road Oils and Preservatives. 


The Barrett Co. 
DuPont Chemica! Co. 
Standard Oil Co. (Indiana) 


Road Rollers. 


Austin-Western 
ery Co., The 


Road Machin- 


Road Scarifiers. 


Austin- Western 
ery Co., The 


Road Machin- 


Rock Crushers. 
Austin-Western 
ery Co., The 


Road Machin- 


Rock and Sand Heaters. 
East Iron & Machine Co.. The 


Roof Coating. 
DuPont Chemical Co. 


Roofing Material. 


The Barrett Co. 
DuPont Chemical Co. 
Pioneer Asphalt Co. 
Warren Bros. 


Sand Dryers. 
Cummer & Son Co., The F. D. 


Sandstone. 
Cleveland Stone Co. 


Sanitary Carts. 
Holzbog & Bro., Geo. H. 


Scarifiers. 
Austin-Western Road Machin- 
ery Co., The 


Scrapers, Drag Line. 
Pawling and Harnischfeger. 


Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machin- 
ery Co. 


Sewage Disposal. 
City Wastes Disposal Co. 


Sewage Pumps. 
Holzbog & Bro., Geo. H. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 


Sewer Castings. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Ce. 


Sewer Pipe. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
McNutt, Lewis. 

Rosing, A. 8S. 


Sewer Rods. 
Stewart, W. H. 


Sidewalks (Stone). 
Cleveland Stone Co. 


Sign Posts. 
Cutter Co., Geo. 
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WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 
MANUFACTURERS OF 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


_ WorKS { Newport, Vermillion County, Inds on G. &E-T. R. R. Chicago Office, 30 N. LaSalle St. 





THE CUMMER ROAD ASPHALT PLANT 


Three Sizes. Three Units. Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 
THE F. D. CUMMER & SON COMPANY, CLEVELAND, OHIO 


Plants in Stock Can Show Them in Operation 








. Grand Prize Panama-Pacific 
N ew Automatic Cement Tester International Exposition, 1915. 
Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


Tinius Olsen Testing Machine Co. 9 Saivapecrnta. PA. 














SEWER PIPE —Saeanana serene wa 


Segment Sewer Block, Drain Tile, Hollow Build- 
ing Block, Flue Lining, Wall Coping, Etc. 


LEWIS McNUTT 
| 28 South Walnut St. BRAZIL, INDIANA. 

















S 0 0U Made of a SUPERIOR QUALITY of FIRE CLAY 
EWER PIPE OF QUALITY °°‘ eFax rnin Wes. 


CRUSHING STRENGTH OF 43 PER CENT HIGHER than competitors’ samples. Just a little 
better than the rest. Write us today for particulars. 


CANNELTON SEWER PIPE CO... Cannelton, Ind. 














Automobile Mechanics Needed in the Army 


The Government is calling for automobile mechanics to serve at the Quartermaster Mechanical Repair 
Shop No. 304, Fort Sam Houston, Texas. 


There exists, at this time, urgent need of men who have experience in the following trades: 


Auto Repairer Helper—Auto Repair Mechanic Cook Sheet Metal Worker 
Battery Repairmen Inspector—Motor Vehicle Mechanical Engineer Plumber 

Blacksmith Machine Tool Inspector Mechanical Auto Repairer Tire Repairer 

Carpenter Machinist Mechanical Wood Worker Tool Maker 

Harness Maker Machinist Helper Motorcycle Repairer Trimmer—Automobile 
Helper— Harness Maker Magneto Repairer Painter Wheelwright 


Any man, whether of draft age or not, who has had experience along the lines enumerated, is requested 
to write without delay to the Commanding Officer, Quartermaster Mechanical Repair Shop No. 304, 
Fort Sam Houston, Texas, who will furnish full particulars concerning pay, government allowances and 
opportunities that are open to men possessing the qualifications making them desirable for duty in this 
organization. 
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Sluice Gates. 
Coldwell-Wilcox Co. 


Sprinklers. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, Studs and Sash. 
Truscon Steel Co. 


Steel Tapes. 


Kolesch & Co. 
Lufkin Rule Co.. The 


Stone Curbing. 
Cleveland Stone Co. 


Stene Flagging. 
Cleveland Stone Co. 


Street Cleaners’ Carts. 
Holzbog & Bro., Geo. H. 


Street Cleaning Machinery (Horse 
Drawn). 


Austin-Western Road Machin- 
ery Co., e 


Street Crossings. 
Cleveland Stone Co. 
Street Flushers (Horse Drawn). 


Austin-Western Road Machin- 
ery 


Street Sprinklers (Horse Drawn), 
Austin-Western Co., Ltd., The 


Structural Steel. 
Lewis-Hall Iron Works. 


Surveyors’ Instruments. 


Kolesch & Co, 
Lufkin Rule Co., The 


Sweepers. 
Austin-Western Road Machin- 
ery Co., e 


Tamping Machines. 
Pawling and Harnischfeger. 


Tar and Pitch. 


The Barrett Co. 
DuPont Chemical Co. 


Tar Heaters. 


Alger Supply Co. 
Littleford Bros. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 
Dow & Smith. 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac. 


Testing Laboratories. 


Howard, J. W. 

Lester Kirschbraun. 

Tinius 
Co. 


Traction Engines. 


Olsen Testing Machine 


Traction Engines (Oil or Kero- 
sene), 


Austin-Western Road Mach. Co. 


Trailers. 
Warner Mfg. Co, 


Trench Braces. 
Kalamazoo Fdy. & Mach. Co. 


Trench Machinery. 


Holzbog & Bro., Geo. H. 
Kalamazoo Fdy. & Machine Co. 
Pawling and Harnischfeger. 


Trucks (Metor). 


Acme Motor Truck Co. 

Duplex Truck Co. 

Federal Motor Truck Co. 

Garford Motor Truck Co., The 

General Motors Truck Co. 

The Gramm-Bernstein 
Truck Co. 

International Motor Co. 

Kissel Motor Car Co. 

Lewis-Hall Irgn Works. 

Pierce-Arrow otor Car Co. 

G. A. Schacht Motor Truck Co. 

Service Meter Truck Co. 

J. C. Wilson Ce. 


Motor 


Valves. 
Coldwell-Wilcox Co. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite. 


Water Pipe. 


American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Waterproofing. 
Barrett Co., The 
Pioneer Asphalt Co, 
Truscon Steel Co, 


Water Purification. 
Pennsylvania Salt Mfg. Co. 


Water Works Supplies and Egquip- 
ment, 


American Cast Iron Pipe Co. 
Alger Supply Co. 
Coldwell-Wilcox Co. 
Pennsylvania Salt Mfg. Co. 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Brick. 


Dunn Wire-Cut Lug Brick Co. 
Medal Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 


Barrett Co., The 
Jennison-Wright Co. 
Republic Creosoting Co. 


Wood Preservatives. 


Barrett Co., The 
DuPont Chemical Co. 
Jennison-Wright Co. 


Pioneer Asphalt Co. 


Street Lighting. Austin-Western Road Machin- 
Republic Creosoting Co. 


Cutter Co., Geo. ery Co., e 


STEWART SEWER CLEANING MACHINE 


Water Cleaning System if you wish it, 
or Drag Bucket type. 


Also have TURBINE SEWER 
CLEANING MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 

We Ship Rods for Trial—who else will do this? 

We also make a Rod that will float. Also Rods with 























Warren Bros. Co. 
































SPECIFY 
WARREN 


Cast Iron Pipe 


For Water, Gas, Culverts, Sewers 


wheels for conduit work. 


We specialize in Bell and Spigot 
and Flanged Special Castings. 
Also flexible Joint Pipe, Cylin- 
ders, Tubes, Milled and Plain 
Ends—High Pressure Fire Service 
Pipes. 


Warren Foundry & Machine Co. 


Sales Offices: 

Bowling Green Bldg., New York. 
201 Devonshire St., Boston, Mass, 
Works: Phillipsburg, N. J. 
“Quality and Service Gsarantecd”’ 








SEWER 
AND CONDUIT 


No Deep Shoulder Cut for Couplings—Rods retain full size and strength 


Investigate our JUMBO ROD 
W. H. STEWART 


1614 Locust Street - - ST. LOUIS, MO. 
129 George Street - ~ - BOSTON, MASS. 


CANADA FACTORY, WALKERVILLE, ONT. 
THEREFORE NO DUTY FOR PURCHASER TO PAY 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 
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BITULITHIC stands the test of War Tank 
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(Photo by courtesy of Boston Herald) | 


Veteran British War Tank ‘“‘Britannia”’ on Bitulithic Pavement on 
Trinity Place, Boston, Mass. (Trinity Place is ‘‘opposite Copley Plaza Hotel, Westminster Hotel and Trinity Church’’) 
Demolishing old brick walls two feet thick of old Massachusetts Institute of Technology Laboratory Buildings. 


THE “BRITANNIA,” weighing over 30 tons, 


traveled over the Bitulithic Pavements on 


Dartmouth Street, laid on old macadam, 1903. Winter Street, laid on concrete base, 1913. 
Trinity Place, laid on concrete base, 1914. Commonwealth Ave., laid on old macadam, 1916. 


Without causing any damage to the pavement, notwithstanding 




















The “‘Tank”’ proceeding through crowd preparatory to demolishing the wall. After demolishing the wall and proceeding of the ““Tank”’ to other activities. 


The extremely heavy weight and the cleats on the caterpillar belts. 


The huge weight being supported by the inherent stability and great density of the 
Bitulithic Surface Mixture. 


Warren Brothers Company 
Executive Offices: BOSTON, MASS. 
DISTRICT OFFICES: 
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They Stand the Test 


Austin-Western Road Making Equipment has stood the test of 
the Great War. Our line of machinery has 
been used by the Allies on both east and 
west fronts since 1914. 


bo 














Predicated on this severe service, as well as 
a world-wide reputation for almost 50 years, 
the words 


AUSTIN and WESTERN 


have become significant standards amongst 
road builders. Like the sterling mark on 
silver or Lloyd’s certificate ona ship, “Austin” 
or “Western” on a road machine has a clearly 
defined value accepted by owners, users, pur- 
chasers and all concerned. 























There are almost 250 sizes and styles of 
equipment in the Austin-Western Line: 


Road Graders 
Rock Crushers 
Motor Tandem Rollers 
Motor Macadam Rollers . 
Portable Stone Bins , Austin Roller 
Stone Elevators 

















Stone Screens 
Elevating Graders 
Blade Graders 
Road Rollers 
Road Scarifiers 
Combined Scarifier Graders 
Street Sprinklers 
Street Sweepers 
Combined Sprinkler-Sweepers 
Dump Wagons 
- Stone Spreaders 
Horse-Drawn Rollers 


Catalogue No. 18 describes all of the above. 
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